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M E XT T OCYAAPCTOBEUHHUB U CTAHDAOAPT

KOTJibl CTALUMOHAPHBIE BOAOTPYBHbIE

MoBepoyHbIN pacyeT. PacyeT Ha CTaTUYECKYI0 NPOYHOCTL. PacyeT Ha LMKAUYECKYI0 MPOYHOCTD.
PacuyeTt Ha CONPOTUBIEHUE XPYNKOMY Pa3spylueHuto

Stationary water-tube boilers.
Verification calculation. Static strength calculation.
Cyclical strength calculation. Brittle-structure resistance calculation

Dara BBeaenua — 2018—07—01

1 O6nactb NnpuMeHeHus

Hacroswumi craHgapt ycraHaBnuBaeT TPeOOBaHUA K pacveTy Ha NPOYHOCTb CTALMOHAPHBIX KOTIOB U
TpybonpoBoAOB Napa U ropsvein BoAbl pacnpoCTPaHAIOTCA HA NapoBble KOTAbl U NaponpoBoAbl ¢ pabovnm
naenexHmem 6onee 0,07 MMa u Ha BogorperiHbie KOTMbl U TPYOONpOBOAbLI FOpAYEl BOAbI TEMNEPATYPON CBbiLLE
115 °C:

- KOTAbl C TONKOM, KOTAbI-YTUNM3aTOPbI, QHEPrOTEXHONMOIMYECKNE KOTAbI U Ap.;

- BCTPOEHHbIE U aBTOHOMHbIE NaponeperpeBaTeny U 9KOHOMaN3epbl;

- TpybonpoBoALI Napa u ropsiveit BoAbI B Npeaernax KoTna, BKo4yas OnyCckHble TpyObl, COeAUHUTENbHbIE
TpyObl M CTOSAKY;

- Tpy6onpoBOALI Napa u ropsyeit Boabl MOGOro Ha3Ha4YeHus;

- cocyabl, NOAKIIIOYEHHbIE K TPAKTy KOTna (napooxnaautenu, cenapaTtopsbl u Ap.).

2 HopMaTtuBHbI€ CCbINKN

B HacTosiLleM CTaHgapTe MCNONb30BaHbl HOPMAaTUBHBIE CCbINIKM HA CrieayioLwue CTaHaapThbl:

FOCT 23172—78 KoTnbl cTauuoHapHble. TepMUHbI U ONpeaeneHus

FOCT 33962—2016 KoTnbl cTaumMoHapHble BOAOTPYOHbIe. ObLwme nonoxeHus. Marepuanbl U 40NyCTH-
Mble HANPsHKEeHMS ANs AeTanei KoTrnos, paboTalowmx noa AaBneHneM

FOCT 33965—2016 KoTnbl cTaunoHapHblie BOAOTPYOHbIE. PacyeT no BbIOOPY OCHOBHLIX pa3MepoB ane-
MeHTOB. KoadhdnUMEHTbI NPOYHOCTU U YKpENneHne OTBEPCTUi

MpuMeyaHue —TIpu NONbL3OBaHUM HACTOSALLMM CTAHAAPTOM LienlecoobpasHo NPOBEpUTL AEUCTBUE CChITOYHBIX
CTaHAapToB B MHOPMaLMOHHOK cucTeme o6LLero Nofb3oBaHUs — Ha ouLUmManbHoM cailTe PefepanbHoOro areHTCTBa No
TEXHUYECKOMY PEryriMpoBaHuIo U METPONOTUN B CETU VIHTEPHET WU MO eXerogHOMY MHOpMaLMOHHOMY yKasaTernto «Ha-
LMoHanbHblE CTaHAAPTLI», KOTOPLIN OMyGNMKOBaH No COCTOSHUIO Ha 1 sIHBaps TEKYLLEro roga, W no BbiNyckaM exeMecsy-
HOro MHPOPMaLIMOHHOrO yKasaTens «HalunoHarnbHble CTaHAapThI» 3a TEKYLLWA roA. ECnn 3aMeHeH cebinoyHbli cTaHAapT,
Ha KOTOpbIM AaHa HefaTUpoBaHHas CChbiNka, TO PeKOMeHAYeTCA UCMoNb3oBaTh AENCTBYIOLLYIO BEPCUIO STOTO CTaHAapTa
C Y4YETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHEHMIA. ECNU 3aMeHeH CCINOYHBIA CTaHAapT, Ha KOTopLId AaHa aaTu-
pOBaHHas cchbifka, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKadaHHBIM BhiLLE FOAOM YTBEPKAEHNS
(NpuHATKS). ECnu nocne yTBepXAEHUA HACTOSLLEro cTaHgapTa B CChINOYHbINA CTaHAapT, Ha KOTophIii JaHa AaTMpoBaHHas
CChINKa, BHECEHO U3MEHEHWe, 3aTparvBatoLLee NONoXEHWE, Ha KOTOPOE fjaHa CChifiKa, TO 3TO NMoNoXeHUe peKoMeHLYyeTcs
NpUMeHsTL 6e3 y4eTa JaHHOTO U3MEHEHUS. ECrn cehiNoYHbIi cTaHAapT oTMeHeH 6e3 3aMeHbl, TO MOSoXEHWE, B KOTOPOM
JlaHa ccbiflka Ha Hero, peKoMeHAYeTCs NMPUMEHSITb B YaCTy, He 3aTparuBatoLLeil 3Ty CCbITKy.

3 Obo3HaueHus

B HacTosiLLiem cTaHaapTe NPMMEHEHbI YCNOBHbIE 0603HaYeHWs, npuBeaeHHbIe B Tabnuue 1.

W3paHue ocbuumansHoe
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Tabnunya 1— YcnoBHble 0603Ha4YeHNS

Cumson HaumeHosaHue MES:::;":;‘
Qq OceBoe ycunue ot Beca H
Q; OceBoe ycunue oT caMoKoMMeHcaumMn TENNOBOro pacLuMpeHus H
M, Marnbatowuit MOMEHT H-Mm
M, KpyTawmnin MOMeHT H-MmM
Mbq MarubaroLuiA MOMEHT OT BECOBbLIX Harpy3ok H-MMm
M. M3rubatoLuis MOMEHT OT camMOKOMMNeHcaLum H-mm
qu KpyTALLMiA MOMEHT OT BECOBBIX Harpy3aok H-mm
M. KpyTALLMA MOMEHT OT caMOKOMMeHcaLu H-mMMm

f Mnowaab nonepeyHoro ceveHns MM2
w OceBOW MOMEHT CONPOTUBIEHUSA NMOMNEPEYHOro CeYeHns Mm3
Ppw Koadhh1LmeHT NpoYHOCTM NoNepeYHoro CBapHOro CoeaMHeHNs nNpu narnbe —
O, CpeaHee OKpyXHOe HanpskeHne OT BHYTPEHHEro faBneHuns MMa
G, CyMMapHoe cpefiHee 0CeBOe HanpsKeHue MMa
Oz CpeaHee oceBoe HanpshkeHWe OT BHYTPEHHEro gaBneHus MMMa
G,y OceBoe HanpsXeHue OT OCEBOW CUMbI MMNa
Cp HanpsbkeHne nsrnba MMMa
Cpr CpeaHee pagunansHoe HanpsXXeHne oT BHYTPEHHero faBneHuns MMMa
Oy, Oy, O3 [MaBHbIE HOpMarbHble HaNpsKEeHWs B pac4eTHOM CEYEHUN AeTanm MrMa
Oeq SKBUBaNEHTHOE HanpsPKeHWe OT BECOBbIX HAarpy3oK U BHYTPEHHEro faBrneHns MMa
Oeqe OkBMBaNeHTHOE HanpsPKeHWe OT BECOBLIX Harpy3oK, CaMOKOMNEHcaLu U BHyTPEH- MMa
Hero fasneHuns
T HanpsixeHue KpyyeHus MMa
o lMpuBegeHHOe HanpsKeHUe OT BHYTPEeHHEro AaBneHns MMa
[o] HoMuHanbHoe gonyckaemMoe HanpsxeHue MMa
o, MakcumanbHoe MecTHoe pacHeTHOE HanpskeHue, onpefeneHHoe ¢ yYeTOM nonay- MnNa
yecTu
O YcnoBHbIl Npefen AnUTENbHON NPOYHOCTU MpU pacTspKEHUN MMa
O, PacueTHas amnnutyaa HanpsxeHuit MMa
[0,] Honyckaemasn amnnuTyia HanpsXXeHWi, onpeaeneHHas no pacHeTHbIM KpUBLIM Ma- MrMa
NOLMKIOBOIA yCTanocTu
[o, Honyckaemas aMnnutyaa HanpskeHuid MMla
o; [MaBHbIe YCNOBHO-YMNpYrne Hanps>KeHUs B pacyeTHON Touke aeTanu (i=1, 2, 3) MMa
Ogjj OKBUBareHTHble HanpsbkeHus (i, /=1, 2, 3) MMa
Aogj; Pa3smax akBuMBaneHTHbIX HaNpsKeHW MMla
[Gmax } [Omin] | HOnyckaeMble HanpspkeHUs, COOTBETCTBYIOWUE TemnepaType, Npu KOTOpon A0CTuU- MMa
ralTcsi MakCUMarbHble U MUHUMArTbHBIE SKBUBASIEHTHBIE HaMNpsPKEHUsT
E, Mopayrb ynpyroctu, CooTBETCTBYIOLLMIA MakcUManbHOW TeMnepaType LuKra MMa
N Yucno LMKIoB HarpyxeHus —
Ng Yncno LMKIOB HarpyXeHWa gaHHoro Tuna —
M [onyckaemoe 4MCNo UMKNOB HarpyXeHUs NO pacYeTHbIM KPUBLIM MarloLUKIOBOH —
ycTanoctu
N Honyckaemoe 4ncno Uuknos —
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OkoHYaHue mabnuypi 1

Cumson HanmeHoBaHue EAMHMHa
n3MepeHna
D, [TapamMeTp, XapaKkTepusyroLWmin fonyckaemoe NnoBpexaeHne npm coBMeCcTHOM Aeit- —
CTBWM YCTaNoCTH 1 Nonsy4yecTu
m MokasaTenb CTeNeHn B ypaBHEHWMN ANIUTENBHON NPOYHOCTU —
/ Yueno pasnuyHbIX HOMUHAMEBHBIX PEXMMOB —
T; OnvtenbHocTb paboThl NpK AaHHBIX NapaMeTpax, BKIovas BPEMSA Mycka U ocTaHoBa Y
Tg PacueTHbIi1 pecypc akcnnyaTayum Y
r CpegfHuit pagunyc nornepe4Horo cedeHus MM
R Paguyc ocu kpuBonuHeiiHoi TpyGbl MM
A Hau4anbHas annnnTuYHOCTb (0BanbHOCTL) NOMNepPEeYHOro ceMeHus Tpybbl (OTHOLLEHUE %
pPasHOCTU MaKcMmarnbHOro U MUHUMAIbHOrO HapyXHbIX AWAMETPOB CeYeHUs K UX
nonycymme)
F Mnowanb NonepeyHoro ceveHns Tpyosl MM
A BespasmepHblil reoMeTpu4eckuin napameTp —
0" Yron mexay KpahHUMW Ce4eHNsAMN KpUBOSMHEeRHO! TpyObl rpaa.
£ TeMmnepaTypa Harpesa y4acTka Tpybonposoga °C
tp_q,, tx.d: QOUKTUBHBIE TEMMEPATYpPLI HarpeBa, NPUHUMaeMele B pacdeTax Ans pabodvero n xo- °C
FI04HOro COCTOAHUSA
M. M, M, MarubatoLme n KpyTALMIA MOMEHTEI B ceMeHnmn TpybonpoBoga H-mMm
N, OceBasl cuna B cedeHun TpybonpoBoga, Bo3HMKatloLas noj AeWCTBUEM BECOBOWA H
Harpysku 1 caMoKoMMeHcaLUnu TeMnepaTypHbIX paclunpeHuit
® BespasamepHblil napameTp BHYTPeHHero fasneHus —
E, Mogynb ynpyroct Matepuana npu pabodei TemnepaTtype MMNa
E, To Xe, B XONOLHOM COCTOSHUN MMa
kp KoadhduumeHT nogaTtnmeocT KPUBOMMHERHONM TPy Obl, y4UTLIBaIOWUIA BANSHUE BHY- —
TpPEeHHero AaBneHuns (OTHOLLEHWE NOoLaTNIMBOCTH Ha U3rnb KPUBONUHEWHOR 1 NpAMO-
NWHelHoW Tpy6 0gMHaKOBOro ceYeHns U OAMHaKoBOro marepuana)
k*p KoadhdhuumeHT nogatrnmBocT KPUBOMMHERHON TPy Obl, y4MThIBaIOWUA BNUSHUE BHY- —
TPEHHEro AaBMNEHUA U CONPSKEHNSA C NPAMONNHERHBIMU TpyBamu
Ym KoadhdhuumeHT uHTeHCcUKaLmm M3rnbHeIX NonepeyHbIX HanpsXeHUWd B KpUBOnu- -
HeliHoW Tpybe
Bm KoahdhnumeHT uHTeHcudnKaLymm usrnbHbIX NPOAOIbHBIX HaMpPsXeHWA B KpuBonu- —
HellHol Tpybe
Sy Ozpy | TTPOBONBHEIE HAMPSXKEHWA OT U3rnbatoLero MOMeHTa 1 0CEBOM CUITbI MMa
C [Honyck Ha yTOHEHWe CTeHKN TpyObl MM

4 TepMUHbI U onpeaeneHus

B HacTosiLemM craHgapte npuMeHeHbl TepMuHbI o FTOCT 23172.

5 MNoBepoOUYHbIN pacyeT Ha MPOYHOCTb

5.1 Pacuyet 6apabaHoB, KONNEKTOPOB U TPYO NOBepXHOCTEN HarpeBa Ha AOMNONMHUTENbHbIE
Harpy3ku U ManoLuKIoByHo ycTanocTb

5.1.1 JononHuTenbHbIE HArPy3Kn

5.1.1.1 MoBepoyHbIii pacdeT Ha MPOYHOCTb OT AOMOMHUTENbHLIX HArpy3ok NpoBoaAT AnsA 6apabaHos,

KOMSIEKTOPOB W TPY6 NMOBEPXHOCTM HarpeBa nocre BbIGopa OCHOBHbLIX Pa3MePOB.
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[ononHutenbHble Harpy3ku — n3rnbaioLue MOMEHTLI, OCEBbLIE YCUNUSA U KPYTSALLME MOMEHTLI OT BECA U
CaMOKOMMNEHCAUMN — ONPEAEnsoT OTAENbHbIMU pacyeTaMmu.

5.1.1.2 MoBepouHbIi pacyeT Ha NPOYHOCTL GapabaHOB M KOMNMEKTOPOB OT BECOBbLIX HArpPy30K NPOBOAAT
C YYETOM CNeayioLmnX NONOXKEHWUN:

- Npu onpeaeneHun u3rmbaloLero MoOMeHTa Mb GapabaH 1 KonnekTop paccmarpusalotcs kak banka,
cB000AHO nexauasn Ha onopax. Mpu He3Ha‘-IMTeJ1beIX MECTHbIX Harpy3kax n3ru6aioLwmin MOMEHT BblYUCHAET-
Cs1 B NPeAnosioXXeHMN PaBHOMEPHOTO pacnpeaeneHus Harpy3ku no aAnuHe 6apabana u konnekropa;

- NOBEPKY HanpsbkeHui uarnba B 6apabaHax u konnekTopax crieayer Npou3soAuTb B Cryyasx, Koraa Ha-
py>Hblii AnameTp 6apabaHa unu konnekTopa He npesbillaeT 800 MM M PacCTOAAHUE MeXay onopamu MpeBbi-
waer 6 M unu korga Ha 6apabaH unu KONNEKTOP NEPEAAIOTCS 3HAYUTENbLHLIE AONONHUTENbHbIE YCUNUS: BEC
NPUCOEANHEHHbIX K KOMMEeKTopy AeTanen, peakuun TpybonpoBOAOB U peakuuu CTpyu Npu OTKPLITUK Npeao-
XpaHWTENbHbIX KranaHoB.

5.1.2 PacyeTHble HanpsXXeHus

5.1.2.1 CpegHee OKPY>HOE HanpsiXeHWe OT BHYTPEHHErO AaBNeHUs onpeaensior no opmyne
D
6, = P2
250

KoadhpuLUMEHT NpOYHOCTU @ NPU HANWYUM OTBEPCTHUI UMM CBAPHBIX LUBOB AOMMKEH NPUHUMATLCA C HaU-
MEHbLUMM 3Ha4YEHMEM ANA KaXKOoro pac4eTHOro cedernunsa cornacHo MOCT 33965.

5.1.2.2 CymmapHoe cpegHee 0CEBOE HanpsiXXeHne OT BHYTPEHHErO AaBNEHUA, 0CEBON CUNbl U u3rnbato-
LLero MOMEHTa onpeaenstoT no popmyne

0'z= sz+ zz = 0 sch'

r€ CPeaHee 0CEBOe HaNPSXKEHUE OT BHYTPEHHEro AaBneHus
__ pD?
Pz 4(D+s)s¢’

cpegHee 0CeBOE HanpsihKeHne OT OCEBON CUTbI

c

6. =2
zz — f(p
KoathbnumMeHT NPOYHOCTH NPU HaNM4YMM OTBEPCTUIA U MONEPEYHOTO CBAPHOTO COEANHEHUSI TPUHMMAETCA
paBHbIM MEHbLUEMY 3HAYEHUIO KOIPDULMEHTA MPOYHOCTU B NONEPEYHOM HanpasneHuu unu koaduuymeHta
MPOYHOCTM NONEPEYHOrO CBAPHOTO COEAUHEHNUS.
OceBoe HanpshkeHUe OT u3rnbaroLero MoMeHTa

M,
PpuW

[ns 6apaGaHoB UM KONNEKTOPOB CNEAYET BbisiBUTb Hanbonee ocnabneHHoe ceyeHne, 0bycnoBneHHoe
HanGonNbLUMM M3rMGaloLMM MOMEHTOM M), HAMMEHbLINM MOMEHTOM CONPOTUBAEHNA W unu HauMeHbLLIMMK
ko3dppuLMeHTaMM NPOYHOCTU @ U Py,

5.1.2.3 CpegHee paguanbHOe HanpspkeHMe OT BHYTPEHHEro AaBneHusa onpeaensior no oopmyrne

Cp =

5.1.2.4 Hanpsi>xeHWe Kpy4yeHusa onpeaensiot no popmyne

Sy
2w
5.1.2.5 HanpsbkeHus onpeaensitot o HOMUHANbLHON TOMNLUMHE CTEHKU, BbIOPAHHONM Npu pacyeTe Ha BHY-
TpeHHee AaBneHue.
5.1.2.6 Mpu onpeaeneHnn HaNpsHXKEHUI OT BECOBbLIX HArpy30k B hopmMysbl NOACTABNSAIOT yCUNUSA Q 7
MOMEHTbI Mb Mk , @ NPY onpeseneHnn HanPHXKEHU OT AENCTBUSI BECOBbLIX HArpy3oK u caMOKomneHcauuM B
copmynb I'IOACTaBJ'IFlIOTCﬂ CyMMapHbIe yeunma Qg + Q. u MoMeHTul My, + My, My, + M.
5.1.2.7 nA pac4eTHOro ceyeHus uwnun,quqecxux 6apabaHoB, KonneKTopos n TPyO BbIMUCTIAIOT TPU
FNABHLIX HOPMAasIbHBIX HANPSHKEHUA G4, Gy, O3, KOTOPbLIE NPEACTaBAAIOT COG0I anrebpanyeckylo Cymmy aei-
CTBYIOLLUMX B OAHOM HaNPaBMEHMU HANPSHXKEHUI OT NPUNOXEHHBIX K PACYETHOMY CEYEHMIO Harpy3oK.

4
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[MaBHbIe HANPSKEHUS BbIYUCTISIOT NO CReayoLWUMM (hopMynam:
NPW HaNMUYMK KPYTALLErO MOMEHTA

2 42
61=05[c,+0, + (G(P—Gz) +41° |;

2 4.2
65 =05{0,+6, - (G(p—GZ) +41° |;

63 =G,
npyu OTCYTCTBUU KPYTSILLErO MOMEHTa

01 = G Op = Oy 63 = G, €CNU G, > G, > O ;

¢

Gy =0, 0= 0, 03 =GC,, €ecim GZ>G >Gr.

@’ o
Ans obGecneveHus ycrioBus o, > G, > Gz WHAEKChI NPU 0603HAYEHUAX MMABHBLIX HAMPSHKEHNA OKOHYa-
TernbHO YCTaHaBMNBAIOT NOCHE ONPeAeNneHus YUCTIeHHbIX 3HAUEHUA HAaNPSHXKEHWUI G, 1 G .
5.1.2.8 SKBMBANEHTHbIE HANPSHXKEHUSA Ogq 1 O ANNA PACHETHOTO CEYEHMA LNAMHAPUYECKOTO OapabaHa,
Konnexkropa u TpyObl NPUHUMAIOTCA PaBHbIMU:

Geq = 01 - 03,
rie G, U G ONPEAErieHbl N0 BECOBbIM Harpyskam Qq, Mbq " qu;
Oege =0y-03

rA€ Gy 1 G3 ONpeaeneHsbl o CyMMapHbIM Harpyskam Qg+ Qg, My + My n My + M.

5.1.3 lonyckaemoe 3KBUBASIEHTHOE HanpsXeHue

5.1.3.1 3HauyeHne 3KBUBANEHTHOIO HaMNPs>KEHUs1 B UMNUHApUYEeckux bapabaHnax, konnekropax u Tpybax
OT AeNCTBUSI BHYTPEHHETO AaBMNEHUsI U BECOBbIX HArpy30K AOMKHO YAOBIETBOPSATL YCNOBUIO

Goq < 1,1[0].

5.1.3.2 3Ha4yeHne 3KBMBANEHTHOrO HanNpsbKeHUa B Tpybax OT AeWCTBMA BHYTPEHHErO AABMIEHUA, BECO-
BbIX Harpy30k 1 CamOKOMMEHCALMM TENNOBbLIX PACLUMPEHUIA AOIMKHO YA OBNETBOPATL YCIOBUIO

Goqo < 1.500].

Onga Tpy6, pacyeTHble TeMNepaTypbl KOTOPbIX 0OYCnaBnMBaloT UCNONb3OBaHUE ANA ONpeaeneHus Jo-
nycKaeMmbIX HaNPsHXKeHU KPaTKOBPEMEHHbIX XapakTePUCTUK NPeaenoB MPOYHOCTU U TEKYYECTU, AOMYCKAETCA
HecobnaeHe ykasaHHOro yCnoBUsS, €Crv NOBEPOYHbIN PacyeT Ha yCTanocTb No 5.2 noka3sbIBaEeT, YTo 3a1aH-
HO€ YMCIO LMKITOB PaCCUUTLIBAEMON AeTanu MeHbLUe A0NYyCTUMOrO.

5.1.4 PacyeTt Ha ManouuKIoOBYI0 yCTanocTb

5.1.4.1 PacyeT Ha ManoLmMKIoBYO yCTanocTb SABMSETCS NOBEPOYHLIM M BbIMOMHAIOT Nocne Bulbopa oc-
HOBHbIX pa3mMepoB AeTanu.

5.1.4.2 MOBEPOYHBIN pacYET NPOBOAAT C YYETOM BCEX HArpy30K (OCHOBHBLIX M AOMOSHUTENbHLIX) ANA
BCEX PaCYETHbIX PEXMMOB paboThbl.

5.1.4.3 PacyeTHble KpUBbIE MarNOLMKIOBON YCTanoCTM NMPUMBEAEHLI ANA MaTepuanos, AONYLIEHHbIX K
npuMmeHeHunto cornacHo MOCT 33962 (tabnuubl 2, 3, 4).

5.1.4.4 MeTtoaguka npumeHuMa ansa pacdeta geranen, paboTalomx npu ManoyuknoBon ycTanoctu BO
BCEM Mana3oHe U3MEHEHUS pacyeTHbIX TemnepaTyp. YpoBeHb TeMneparyp, 00ycrnaBnmBaloLLmx He0OXoam-
MOCTb y4Y€eTa nonsyyecTun, yctaHasnusatoT cornacHo NOCT 33962.

5.1.4.5 ToBepOYHbI pacyeT Ha ManoUMKIOBYIO YCTanocTb AOMNYCKAeTCH HE NPOWU3BOAUTb, €Chu Mno-
BPEeXaaeMoCTb OT AEWCTBUA BCEX BUAOB Harpy3oK yaOBnNETBOPSET OAHOBPEMEHHO [ABYM YCIIOBUSAM:

sz <1 Oeqe 4,

[o]
Mpun pacyerte 3Ha4veHus [N]; B 9TOM criyqae aMninTyabl HANPSHKEHWIA NPUHNMAIOT PABHBLIMM:
6, = 30 — ANA UMKNOB NyCk—OCTaHOB,
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A
Gy = 37130 — AnA unknos konebaHua gasnexHns ¢ paamaxom Ap He meHee 30 % p (McKknoYas MyCck—

OCTaHoOB);

6, = 2E0At — 4N TEMNEepPaTYPHbIX LMKMOB BCEX BUAOB, 1€ Af — nepenaj TemMneparypekl Mo TOMLMHE
CTEHKM, NEPUMETPY U ANUHE AeTanu, BKMoYasn konebaHus Temneparypbl Cpeabl BO BDEMEHMU.

CyMMapHOe 3KBUBANEHTHOE HanpskeHue Oggc ONPEAENAIOT ANA HOMUHAMBHOTO PEXUMA JKCNNyaTaunm.

5.1.4.6 PacyeT HanpsikeHWin B anemeHTax KoTnos 1 Tpy6onpoBoaos npoBogaT cornacHo MOCT 33965.

Honyckaercs ncnons3osaHue Apyrux pacqeTHbIX METOAMNK, & TAKKE SKCNEePUMEHTamNbHbLIX 3HAYEHWUI Ha-
NPSPKEHUIA, ONpPeeneHHbIX B YCNOBUSIX, COOTBETCTBYIOLLMX YCNOBUSIM KCMNyaTaUuu.

5.1.5 NMepemeHHbIe HAarpy3Kku

5.1.5.1 3a UuKN Harpy>XeHust NPUHUMAETCS NOBTOPSIIOLLEECS U3MEHEHUE HArpy3ku (Kak CMNOBOWA, TaK U
TeMneparypHot) OT NePBOHAYASIBHOTO 3HAYEHWA 40 MAKCMMAarnbHOro (MMHUMAanbLHOrO) U BO3BPAT K NepBOHa-
yanbHOI Harpy3ake. Liukn Harpy>keHusa xapaktepusyeTcs amriuTya0n HANPsSXKEHNUSA, YUCTTOM LIMKIOB Harpyxe-
HWUSI U YPOBHEM MakcumarnbHON TeMNepaTypbl Lukna.

5.1.5.2 MNpu pacyeTe Ha yCTanoCTb YYUTLIBAKOT CreayoLme HarpyXatoLwme akTopbl:

- U3BMEHEHWe AaBneHus Npu Nycke—oCTaHOBE KOTNa;

- konebaHusa paboyero gasneHus Npu akcnnyataummn (Gonee 15 % HOMUHANBHOIO 3HAYEHUS);

- U3MEHEHWNE BHELLUHUX Harpy3oK npu aKcnsyarayuu (BeCoBble Harpy3ku, Hagays U T. n.);

- TeMnepaTypHble nepenagbl NpyU NyCke—OCTaHOBE KOTMA, BKIOYAA KOMMEHCALMOHHbIE HArpy3ku rnpu
TENNOBbIX pacLLUMPEHMAX TPYOONPOBOAOB;

- AONONHUTENbHBIE Nepenaabl TEMNepaTyp, Bhi3biBatoLme konebaHusa TemnepaTypsl Cpeabl Unu Tenno-
BOr0O NOTOKAa MpW 3KCnyaTauuu.

5.1.6 NepemMeHHbIe HaNPsSKEHUA

5.1.6.1 PacyeT Ha ycTanocTb OCHOBbIBAETCH HA YCIMOBHO-YNPYrMX HANPSXXeHUaX, AEUCTBYIOLUX B Bbi-
GpaHHOI TOYKE pacCUUTLIBAEMON AETanu, rAe OXuaalTca HambonbLUMEe HaNpPsXKeHUs. PacyeT npousBoauTCs
AnNnA BCEX OCHOBHbLIX 3TAn0OB 3KCnnyataunn: nycka, pa6oqero pexuma, oCTtaHoBa.

5.1.6.2 [ins ka>kaon BbIGPAHHO TOYKM AETanu ONPeAensioT TPY rMaBHbIX HOPMATbHBIX HAMPSHKEHUA G,
Gy, O3, MPEACTABNAOLLMX COBON anrebpandeckyto Cymmy 4eiCTBYIOWMX B OAHOM HaNPAaBEHUM HaNPsHKEHWN
OT BCEX NPUIOXKEHHBIX B AAHHbIA MOMEHT Harpysok ¢ y4eTOM MECTHbIX KOHLEHTPaTOPOB HanpshkeHuii (0Teep-
CTUI, rantenen n T. n.). 3Ha4YeHUss KO3PEPULUMEHTOB KOHLEHTpaLMKU CneayeT NPUHUMAaTL NO pacyeTy Hanps-
>KEHWI B COOTBETCTBUK C 5.1.4.6.

MpumedaHue — [Jo pa3paboTku COOTBETCTBYIOLWEN MeTOAUKN pacdeTa ansa 6apabaHoB U KONNEKTOPOB KO-
3P PULMEHT KOHLEHTPALMW OKPYXKHBIX HaNpsXKeHUN OT [AEeNCTBUA BHYTPEHHEr0 AABNEHNUA Ha KPOMKaX LUNUHAPUYECKMX
OTBEPCTUIA oNycKaeTcs NPUHUMATL paBHbIM 3, ANA BBINYKNbIX AHULY — 2,2, @ KO DPULMEHT KOHLEHTPALIMN OKPYXHBIX 1
0CeBbIX HAaNPsPKEHWIA OT AeCTBUA TeMnNepaTypHOro nepenaga no TomNLWUHe CTEHKW ANSA LUNUHAPUYECKUX U chepuieckux
aetanei paBHbiM 2,0.

5.1.6.3 [insa uMnuHapuYecKkux aeTanen rnasHble HOPMarnbHbIe HANPSXEHUA G; ONPEeaensioT B COOTBET-
cTeuu ¢ 5.1.

5.1.6.4 o 3HAYEHUAM rNABHbLIX HOPManbHbLIX HANPSHXKEHUI ONPEAENAIOT SKBUBANEHTHLIE HAMNPSHKEHUSA
ANl pacyeTHbIX TOYEK AeTanu B 3a4aHHbIE MOMEHTbI BPEMEHU Kak anrefpanyeckylo pasHOCTb MNaBHbIX HOP-
MaribHbIX HaNPsHKEHUM:

O¢jj = 0j— Oj.

5.1.7 Pa3smax n amnnAntyaa nepemMeHHbIX HanPsXXeHUI

5.1.7.1 ins kaXgoro uMKna Harpy>xeHus CyLeCTBYIOT PEXMMbI, MPU KOTOPbIX NPUHUMAIOT MaKCUManb-
Hbl€ U MUHUMASbHbIE 3HA4YEHUS:

Cejjmax Sejjmin
Emax Emin

B pacueT BBOASAT pa3Max yCrOBHO-YNPYrHX IKBUBANEHTHBIX HAMPSKEHUA AG,;, PaBHbIi HauGomNbLIeMy
3HAYEHMUIO:

Cejjmax _ Oejjmin
Emax Emin

Ace/j = Ef (
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5.1.7.2 PacyeTHy0 aMnnuTyay HanpskeHUi NPpMHUMAIOT HanbonbLUYO U3 CneayoLWmMX BEfMYMH, onpe-
aensemsix no opmynam:

B Aceij
Ga=Tp
_ Aoeij Aceij

Oy = .
2 1’5([G]max + [G]min)

5.1.7.3 Ecnu getanb nogBepraerca AenNCTBUIO LMKITOB PAa3HOro Tuna, TO 3Ha4eHue pacyeTHOW aMnnuTy-
Abl G, ONPEAENAIOT OTAENbHO ANA KaXA0ro TMna uukna.

5.1.8 lonyckaemaa aMnnuTyaga nepemMeHHbIX HanpskeHuin

5.1.8.1 OnA oueHkW AonyckaemoW aMnnuTyAbl NePEeMEHHbIX HanpsXXeHUN [o*a] npu 3ajaHHoM uucne
umknos N unu gonyckaemoro uiucna umknos [N'] npu 3agaHHoi aMnnuTyae HanpskeHuil G, UCMOMNb3YIOT NPUH-
1N CyMMUPOBaHUA MNOBPEXAEHUI B BUAE

m
[2’—*]{1,25%) <D,

rae m onpegenserca cornacHo NOCT 33962.
3HaueHus napametpa D, npuBeaeHbl Ha pucyHke 1. PekomeHayertca npuHumars 6., = 1,5[c].

1,0
P

09N

08—\ Pt

>
D, 0,6
0,5

0 01 02 03 04 05 06 07 08 09 10
[1.25(cJo )" —

PucyHok 1 — CyMMapHasi NoBpexfaeMocTb Kak qoyHKLUS OT MOBPeX[aeMOCTH, BbI3BaHHOM NoN3yvecTbto

5.1.8.2 [lonyckaemas amnnuTyaa nepeMeHHbIX HanpskeHuii [6,] Ans 3agaHHoro yucna uuknos N unu
Aonyckaemoe Yncno umknos [N] Ans 3a4aHHO aMnnnTyAbl NEPEMEHHbIX HAaNPsXXeHUi G, 63 yueTa BNMAHNSA
NOBPEXAEHUS OT NOM3Yy4eCTU ONPEAEnAIoTCA MO KPUBLIM MANoLMUKINOBON YCTanocTu, NpueeaeHHbIM Ha rpadu-
Kax A48 MakCUmansHOW TeMneparypsbl Uukna (CM. pucyHku 2, 3, 4).



FOCT 33964—2016

100 -
1
MMa
ig 350
400
30 / 450
= / 470
20 L/ 500
S S — /S
i\\ : / - I l/__
.
— —~ 7 yi ~
10 ' £
107s, 8 : z 7
7 7
L —
6 B /
5 =
4 ’ =
3 e ] =
2 1 —— 1 ; =
102 2 3 45678 10° 2 3 4 5678 10° 2 3 4 567810° 2 3 4 567810°
N—> Linkn

PucyHok 2 — PacuyeTHble KpuBble ManoLMKNOBOM YCTanocTy yriepoanucTLIX cTanei

g =—=—====
MMa — -

R
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PucyHok 3 — Pac4yeTHble KpUBLIE ManoLUUKITOBOW YCTaNOCTU HU3KONEernpoBaHHbIx ctanein mapok 12X1M®, 15X1M10,
12MX 1 15XM
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PucyHok 4 — PacuyeTHble KpUBblE ManoLMKIoBOA YCTaNoCcT ayCTeHUTHLIX XPOMOHUKENeBLIX cTaned

PacueTHble KpuBbIE OTKOPPEKTUPOBAHBI C LENbIO YYETa BIUAHMA CPEOHEr0 HanpseHus (aCUMMETPUK
LMKna). MoCcKonbKy NpW NCAbITAHWAX, NO Pe3ynbTaTtamM KOTOPbIX MOCTPOEHbI YCTanOCTHbIE KPUBbIE, HE Obino
YYTEHO BIUSAHUE KOPPO3MU MPW HAPYLUEHUSIX BOAHOIO PEXuMa U KOHCepBaLmu KOTnoB U TpybonpoBoAOB, BNU-
sIHNE 3TUX PaKTOPOB AOSMPKHO YYUTLIBATLCA BBEAEHUEM AOMNOSIHUTENBHOrO KO3dhpuumueHTa 3anaca no Hanps-
XKEHUAM HE MEHEEe 4 unu nNo AOoNroBeYHOCTN HE MeHee 50.

5.1.8.3 MNpu MakcumanbHbIX TEMNEpaTypax MeTanna, OTAMYalWmMXCca OT NpUBEAEHHbIX HA rpadyukax
(oM. pucyHku 2, 3, 4), nonyckaemasi aMnnnTyaa Hanpsbkenui [c,] unu aonyckaemoe uucno umuknos [N] onpe-
AensanTca NMHENHOW UHTePNOnsALUUen; 3KCTpanonsLmMAa KPUBbIX HE 10MYyCKAEeTCcs.

5.1.8.4 Pac4eTHoe HanpsbkeHUe Npu NoN3y4ecTu G, NPEACTaBnAeT co00i MakCUManbLHOE MaBHOe HOp-
MarnbHOe HanpskeHue, onpeeneHHoe C y4eTOM NNacTUYHOCTM U MON3y4ecTu Marepuana npu HOMMHanNbLHOM
pexxume akennyarauuu,

MpuMeyvaHune — [o pa3paboTkn COOTBETCTBYHOLLEH METOANKN pacyeTa GapaGaHoB M KONNEKTOPOB AOMycKa-
€TCA NPUHUMATL G, HaNGONBLUMM M3 3HaYeHWi, BEIMUCTIEHHBIX N0 popMynam:

O = KOgy, O = KOgqe,
AG.Ai
rne K =1,4 npu ¢s1,
1’5([0]max + [c]min)
AG .
K=1,5npu D% oy,
1’5([6]max +[0]min)

BHAUYEHWS Oy U Ogy, CIIEAYET OMPEAENST, NPUHUMAs 3HAYEHNSA KOIDPULMENTa ocnabneHns oTeepeTUaMU ¢ = 1.

5.1.8.5 Ecnun 1,25(c /o, ) = 1, TO fonyckaetcs He 6onee 1000 pacHeTHLIX LMKNOB NyCK—OCTaHOB; eChK
1,25(c /o 4,) < 0,5, TO NOBPEXAAEMOCTb OT MON3Y4ECTU HE YHUTLIBAIOT.

5.1.8.6 Ecnu B pac4eTHOI TOYKE AeTanu UMEeOTCsi CBapHbIe LLBbI, TO 10NYCKAEMOE YUCHO LIUKINOB YMEHb-
LLIAKOT B 1BA pa3a No CPABHEHUIO C NOSYYEHHbIM MO KPUBLIM MAaroLMKNOBOW yCTanocTu Npu OTCYTCTBUM LLIBOB.

5.1.8.7 Ecnu getanb nogBepraercs LMKNaMm Harpy>xeHus pasnuyHoro Tuna Nnpu HEU3MeHHbIX 3HaYEeHUSX
napameTpoB HOMUHAaNbLHOrO PEXNMa, TO AN OLIEHKN AONTOBEYHOCTU CneayeT Ucnonb3osatb hopmyny

i[l\’:"] +(1,25 —e )m <D,.

i=1 Orrt

!
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Ecnu B npouecce paboTbl 3Ha4EHUs TEMMNEPATYPbI U HArPY30K NPU HOMUHASILHOM PEXMME N3MEHSIIOTCA,
TO AN OLIEHKN AONTOBEYHOCTH CredyeT UCnonb3oBaTs PopMyny

m

SN & O
+y —|126——| <D,
Z[N*] 2 c
1]

i=1 i=1% O/t

n
rae To = 7.
i

5.1.8.8 Ecnu 3agaHHoe uncno uuknos meHee 1000, To pacyeT pekoMeHayeTca NpoBoanTb Ha 1000 LuknoB.

5.2 Pacuet TpyGonpoBOAOB Napa u ropsivyeil BoOAbl Ha AONOSTHUTESNIbHbIE HArPy3Ku n
MarouuKnoByH0 yCTanocTb

5.2.1 O0wume NONoXeHns

5.2.1.1 Npegnonaraetcs, 4To pabovme napaMeTpbl TPAHCNOPTUPYEMOI Cpeabl B TEYEHUE NOSHOMO CPo-
Ka cny>»©bl TPyOONpOBOAA HE U3MEHAIOTCA.

[na BbINOMHEHUS pacyeTa NPOYHOCTHU Tpybonposoga HeOOXo0aAUMO NpeABapUTENbHO ONpeaenuTL BO3-
HUKAIOLLME B HEM BHYTPEHHUE CUNOBbIe hakTopbl. MpuMeHsemble Ans 3TON Lenu METOAUKN U NPOrpamMMbl OC-
HOBaHbI HA Pa3NNYHbLIX KIMACCMYECKUX U CneunanbHbiX METOAAX PACKPbITUSA CTaTUMECKON HEONPEAEeNUMOCTHI.

5.2.1.2 MpeaycmarpuBaeTcs BLINOSIHEHME pacHeTa NPOYHOCTU TPyOONpoBOAA Kak Ha CTaTU4ecKkoe, Tak 1
Ha LUMKIUYecKoe Harpyxenue. NpeaycMoTpeHbl pasnuyHblie TpeboBaHuA K pacieTaM BbICOKOTEMNEpaTypPHbIX
1 HU3KOTemMnepaTypHbIX Tpybonpoeoaos. K BbICOKOTEMNEPATYPHLIM OTHOCATCA TPY6ONPOBOALI U3 YrNepoau-
CTbIX, HU3KOSErMPOBAHHBIX MapPraHLOBUCTbIX, XPOMOMONUOAEHOBLIX M XPOMOMONUGAeHOBaHaAUEBLIX CTanNen,
3KCNyaTUPYIOLLMXCS Npu TeMnepartype cpeabl B HUX Beiwe 370 °C, u TpybonpoBoabl U3 ayCTEHUTHLIX MapPOK
cTanen, aKCnnyaTupylowmxcs nNpu Temneparype cpeabl B Hux Boiwe 450 °C. OctanbHble TpyGonpoBoabl OT-
HOCAITCA K HU3KOTEMNEPATYPHbLIM.

5.2.1.3 Pacuer Hu3koTeMnepaTypHbiX TPyOONpOBOAOB HA CTAaTMYECKOE Harpy>XeHue NpOU3BOAUTCH MO
dopmynam, Nosiy4EHHbIM N0 METOAY NPEAENbHOr0 COCToAHUA (hopmynbl Ana pacyeta Tpybonposoga Ha co-
BMECTHO€ JeliCTBINEe AABNEHUs, BECOBOI HAarpy3kn n paboumx Harpy3ok NPOMEeXXyTOYHbIX Onop). PacyeTt Takux
Tpy6onNpoBOAOB Ha LIMKNUYECKOE HArpyXXeHMe NpoBoAsAT No METOAUKE, OCHOBAHHON HA UCCNeaoBaHUAX B 06-
nacTu MarnoLMKIOBO YCTanoCTU U yYUTLIBAIOLLEN pe3ynbTaTbl 9KCNEPUMEHTANBHOIO UCCNEAOBaHUA paspy-
LUEHMS1 SMEeMEHTOB TpyGonpoBoAa NpU LIMKNMYECKOM HarpyxeHun (popmynbl Ans pacyeta Ha COBMECTHOE
[JeNCTBUe JaBNeHus, caMOKOMMNeHcaUuu U YCUIUIA CONPOTUBIIEHUS MPOMEXYTOUHbIX OMOP).

5.2.1.4 PacueTr BbICOKOTEMNEPATYPHbLIX TPYyOONPOBOAOB Ha COBMECTHOE CTaTU4YECKOEe HarpyXeHue
[aBneHMeM, BECOBOI Harpy3koi U yCunusimu onop B paGoyeM COCTOAHUM Takxke BbINOMHAIOT no hopmynam
npeaenbLHOro CoCTosHuA. Ana pacyeTta Takux TpybonpoBoAOB HA CTaTUHECKOE AENCTBUE BCEX HArpy>XatoLmx
hakTopoB B paboyem COCTOSSHUM NPUMEHSAETCA METOA MaKCUManbHbIX HAaNPSXXEHWIA Npu y4YeTe penakcauum
HanpsKeHUi camokomneHcaumu. LIMKNMYHOCTb Harpy>XeHWs BbICOKOTEMNEePaTypHbIX TPyGONpoBOAOB Y4MUTbI-
BaIOT B pacyeTe HeAOoNyLUEHMEM MIACTUHECKUX NEPErPY30K B XONOAHOM U pabovem COCTOAHUN.

5.2.2 YcnoBHble 0603HaYeHUA

5.2.2.1 B dhopMynax npuHsTel 0603Ha4eHNs1, npuBeaeHHbIe B Tabnuue 1.

5.2.3 dTanbl NONHOro pacyeTta Tpyoonposoaa

5.2.3.1 Ona oueHkn NpoYyHOCTU TpybonNpoBoAa, a Takke ANA onpeaeneHns nepegaBaembliX UM YCUNUIA
Ha o6opyaoBaHMe U NepeMeLLEHNI ero CeYeHnii Npu HarpeBe NPOBOAST MOSMHbIN pacyeT Tpybonposoaa. OH
CKINaabIBaeTCA U3 paja pacyeToB (3TAnoB), KaX(Abld U3 KOTOPbLIX BLIMOSMHAETCA HA COBMECTHOE AelCTBue
onpeaeneHHOro YacTHOr0 COYETaHUs HarpyxatoLumx pakTopos (CM. Tabnuuy 2).

Kak BUAHO 13 Tabnuupl 2, oLieHKa NPOYHOCTU He TpebyeTcs:

- ANA BbICOKOTEMMEpaATYpHOro Tpybonposoaa B pacyete no arany lll;

- ANA HM3KOTemnepaTypHoro Tpybonposoga B pacyeTax no aranam Il un V.

5.2.3.2 Ha aranax |, I, lll nonHoro pacyeta BHyTpPeHHEE AaBNeHne Ha ydacTke TpybonpoBoaa NnpuHUMa-
10T paBHbIM MakcuMaribHOMy paboyemy JaBreHUo TPAHCNOPTMPYEMON CPefbl HA 3TOM y4acTke.

5.2.3.3 Pabouylo TemnepaTypy CTeHKM ydactka Tpybonposoga tp NPUHUMALOT PaBHOW MaKkCUManbHOM
paboueln TemnepaType TpaHCNOpTUPYEMO cpefbl B Npefenax aToro ydacrka.

5.2.3.4 B pacuete no atany lll B kayecTBe TeMNepaTypbl HarpeBa y4actka TpybonpoBoaa NPUHUMAETCA
Pas3HOCTbL ero TemMneparyp B pabovem M XOrOAHOM COCTOSIHUM, T. €. [, = tp — t,. 3HaueHne KoapuLmeHTa

10
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NWHERHOro pacLunpeHns MeTanna B pacyete no arany Il npuHumaeTca B 3aBMCUMOCTM OT paboyeit Temnepa-
TYypbl &

5.2.3.5 Pacuet no arany | npousBoAAT npu HyNeBOM 3Ha4YeHUM Temnepatypbl Harpeea Tpybonpoeoaa
(unun NpyU HyNEBOM 3HaYEHMU KOIPULMEHTA NIMHENHOTO PACLLUMPEHUS) U HYNEBLIX 3HAYEHUSIX «COBCTBEH-
HbIX» CMELLEHWN KOHLUEBbLIX 3aLUEeMMEHHbIX CEYEHUN (3T CMELLEHUS BbI3bIBAIOTCA TeMMNepaTypHbIM pacLuu-
peHuem kopryca obopyaoBaHus).

5.2.3.6 Pac4yer HM3KOTEMMEpPATYPHbIX TpybonposogoB no arany |l npoBoaAT npu BBEAEHWUW 3HAYEHUI
AENCTBUTENBHON Temneparypbl Harpesa y4acTKoB {,,.

Tabnwnya 2— STanel nonHoro pacdeta Tpybonposoaa

YUMTLIBAEMbIE HATPyXaloLyne HasHaveHue stana gna TpybonposooB
OBo3Ha- dakTopbl AnA Tpy6onposoAoB
yeHue CO,D.ep)KaHI/Ie oTana
HU3KoTeMnepa- BbICOKOTEMMNEPa- BbICOKOTEMMEpaTyp-
TYPHbIX TYPHbIX HU3KOTEMMepaTypHbIX HbIX
Pacyer Ha [feii- | BHyTpeHHee paBneHve; BecoBad | OueHka cTaTW4eckoi MPOYHOCTW Ha Cco-
CTBME BECOBOW Ha- | Harpyska; ycunus NpoMeXyTOYHLIX | BMECTHOE [elCTBME YKa3aHHbLIX Harpyxato-
rpy3Kku onop B paboyem cocTosiHUK (pabo- | LWux dakTopos
Yue Harpysku ornop)

I Pacyer gnsa paboye- | BHyTpeHHee fAaBneHue; BecoBas OueHka cTatuye-
ro COCTOSIHUA Ha CO- | Harpyska; yCurnus npoMexXyTOUHbIX CKO MPOYHOCTU Ha
BMeCTHoe JeiicTBue | onop B paboyem COCTOSAHWM; TeM- coBMecTHoe  fen-
BCEX Harpyxalolux | nepaTypHoe paclumpeHune (camo- CTBUE BCeEX Harpyxa-
hakTopoB KoMneHcaums); «COBCTBEHHBIEY toLux pakTopoB

CMeLLleHNsA 3alleMNeHHbIX KOHLe-
BbIX CeYEeHUN
MoHTaxHasa | CamopacTaxka | Onpegenenne ycunuii Bosgeictens Tpybo-
pacTsxKa Wnu MoHTaxHas | nposoja Ha obopyfoBaHue
pacTsaxka

1l Pacuyer Ha peii- | BHyTpeHHee paBneHue; Temnepa- | OueHka ycTanocTHon
CTBWE TemnepaTyp- | TYypHOe paclumpeHue; «CcoBCTBEH- | NPOYHOCTU
HOTO  PACLLIMPEHUS | Hbe»  CMELUEHUS  3aLUeMIEeHHbIX OnpeneneHne TeMnepaTypHbiX MepeMe-
(Ha camMoKoMneHca- | KOHLEBbLIX CEYEHUI; YCUNUa conpo- WeHMii (T. e. NepeMelLeHi NpU Nepexoae
Luio) TUBINEHUST NPOMEXYTOHHBIX ONOP TpybonpoBoga M3 XONOAHOrO COCTOSHUSA B

pabouee)

\ Pacuer ana xonoa- | BecoBasa Harpyska; ycunua npome- OueHka NPOYHOCTH
HOro (HepaGouero) | XXyTO4YHbIX onop (Harpysku onop B
COCTOSHUA Ha CO- [ XONOAHOM COCTOSIHUN)

BMECTHOE ACUCTBUE | 1 it ax Ha s | CamopacTaxka | OnpeaeneHne ycunuit Bo3neicTBUA TpyGo-
BCEX HarpyXarowiX | ,acrakka nposoaa Ha obopyaosaHune
akTopoB

Mpu pacyeTe BLICOKOTEMMNEPATYPHBLIX TPYOONpoBOAOB NO 3Tany Il ¢ Lenbio OLeHK NPOYHOCTN AonycKa-
€TCA y4eT camopacTsikku, 0OyCrnoOBMEHHON penakcauuen HanpskeHun camokomneHcauuu. B atom cnydae
BMECTO 3Ha4YeHU AENCTBUTENLHON TEMMNEPATYpbl HarpeBa BBOAATCA 3HAYEHNA (PUKTUBHOW (YCMOBHO 3aHK-
YXEHHOWN) Temneparypbl Harpesa, onpegenseMoie no opmyne

tpCb = 0,5Xt ,

rae x — k03ppULMEHT yCpeaHEeHNSA KOMMEHCALMOHHbBIX HANPSXEHUI, NPUHUMAaEMbI N0 PUCYHKY 5 B 3aBUCK-
MOCTM OT paboyei TeMmneparypsl tp.
Mpu 3TOM BBOAUMbBIE B PACHET 3HAYEHUA KCODCTBEHHbIX» CMELLEHUI KOHLEBbIX CEYEHUIN TaKKe [ OMKHbI
ObITb YMEHbLUEHbI YMHOXEHUEM Ha Ko3pcduumeHT 0,5%.
Bo Bcex cnyvasx pacqet no arany |l npou3BoauTca Npu 3HaYeHNSAX KOIPULMEHTA NMUHENHOTO pacLum-
peHusi, COOTBETCTBYIOLLIMX paboven TeMneparype y4acTkoB tp.

1
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1 — cranb 20; 15IC; 16IC; 2 — 12X1M®; 15X1M1®; 15XM; 12MX; 3 — X18H10T; X18H12T

PucyHok 5 — KoadpuLuMeHT ycpegHEHUA KOMMNEHCALMOHHBIX HanpsKeHWi

5.2.3.7 PacueT no stany IV HU3koTeMnepaTypHbIX TPyGONPOBOAOB BLIMONHAIOT NPU HYNEBOM 3HAYEHUM
TeMnepaTtypbl Harpeea (MNW HyNeBOM 3HaYEHUU KOIPPULMEHTA JIMHERHOIO PaCLUMPEHUS).

Pacuet no atany IV BbicOkOTEMNEPaTYpHbIX TPYGONPOBOAOB NPOBOAAT NPU BBEAEHUMN B KA4ECTBE 3HaYe-
HWUI1 TEMNepaTypbl HarpeBa y4acTkoB (DUKTUBHOM OTPULIATENBHON TEMNEPATYPbI, onpeaensemon no opmyne

tx.q) =-8t,,

rae KoadhuumeHT & (KoadhdMULMEHT penakcauum KOMNEHCALMOHHBIX HANPSHKEHWUIN) NPUHUMAETCA NO PUCYH-
Ky 6, a Takke Npyu BBEAEHUN 3HAYEHUI (PUKTUBHBIX «CODCTBEHHBIX» CMELLEHUM KOHLIEBLIX CEYEHUN, Nosy4Yaio-
LLUMXCS B pe3yrnbraTte YMHOXEHUS 3HAaYEHUI AeCTBUTESNbHBLIX CMELLEHUI Ha BENUYUHY & CO 3HAKOM «MUHYC».
Mpu 9TOM NpMHUMaeMble 3HaYeHus koachduULUEHTa NMUHENHOIO PacLUMPEHNA AOMKHLI COOTBETCTBOBATL pa-
Gouel Temneparype tp.

b

1,0

0o 1 / 3 /

\

SN

0,7
) - /
0,5
N /7
0""IIIIIIIIIIIIIIIIIIIIIIIIIII
370 400 450 500 550 600 650 t,°C

p*
1 — cranb 20; 15IC; 16C; 2 — 12X1M®; 15X1M1®; 15XM; 12MX; 3 — X18H10T; X18H12T

PucyHok 6 — KoadppuuymeHT penakcaLyum KOMNEHCaLUMOHHBIX HanpsKeHWi

5.2.3.8 Pacuet no atanam | n |l npoBoAAT Npu MOAYNAX yNpyrocTu Marepuana, CooTBeTCTByOLLMX pabo-
yeili Temnepartype tp, a pacuet no atanam Il u IV — npu moaynsax ynpyroctu, COOTBETCTBYIOLUUX TEMNEpPATYype
XOMNOJHOro COCTOAHMA L. 3HauUeHne MOAYNA yNpyroctTu CneayeT NPUHUMATb COTMACHO NPUMOXKEHUIO A.

5.2.3.9 KoappuumeHT nuHEenHoro pacluMpeHus marepuana cneayer npuHUMaTh COIMacHO NpUnoxe-
HUIO A.

12



FOCT 33964—2016

5.2.3.10 Pacyetbl no aranam |, |l, IV BEINONHAOT NpW BBEAEHWU COOTBETCTBYIOLLMX 3HAYEHUN YCUMUIA
MPOMEXYTOUHbIX YNPYrnx onop (Ux Harpy3ok B pabo4emM u XornogHOM COCTOSiHUM TpybonpoBsoaa).

Yeunusa conpoTUBAEHUA NPOMEXYTOYHBIX YNPYrnx onop, yuutbiBaemble Ha atane |l nonHoro pacyera,
BO3HUKAIOT B pe3ynbrare gedopMmpoBaHus Tpybonposoaa npu Harpese.

31K yeunusa (NpupaLleHns Harpy3ok ornop) aBTOMATUYECKM YYMTbIBAKOT, €CrM PacYEeT BbIMOMHAT No
cxeMe Harpesaemoro Tpybonposoaa, onuparoLLErocs Ha ynpyrue onopbl, Npu4yemM B pacyeT BBOAATCA dakTu-
YeCKMe XEeCTKOCTM TUX onop.

Bosaerncrteue Ha TpybonpoBoa Onop CKONbXEHUS U HAMPaBNSAOLWMX ONOP YYUMTLIBAETCA HA BCEX aTanax
MONHOrO pacyera TpybonpoBoaa; Npu 3TOM B TOYKAX YCTAHOBKU OMOP BBOASATCS XXECTKWE CBA3M, UCKMIOYAl0-
LMe HeaonyCTUMbIE ONOPON NepeMeLLeHNs.

5.2.3.11 3HaueHna cun TPEHUs, BOZHUKAIOLLMX MPU nepemeLueHnax TpybonpoBoga OT Harpeea, npu
onpeaeneHnn HanpshKeHU B HU3KOTEMMEepaTypHbIX TpybonpoBoaax yuuteiBaloT Ha arane lll, B BbICOKOTEM-
nepaTtypHbix — Ha atane |l 1 npu onpeaeneHuy ycunuin Ha onopbl n obopygosaHme — Ha arane |l ans scex
TpyOonpoBoaoB.

5.2.3.12 O6 y4yeTe MOHTa)KHOIN pacTsxKku B pacverax no atanam lln IV —5.2.8.6 — 5.2.8.9.

5.2.3.13 Ecnu TpybonpoBoa 9KCNnyaTupyeTcs He B €AUMHCTBEHHOM BapuaHTe TeMnepaTypHOro cocros-
HUS BCEX €r0 y4aCTKOB, TO MOMHbIV PacyeT ero CrieayeT BhINOMHATL ANl TOr0 BapuaHTa TEMNEepaTypHoOro co-
CTOSIHMSA, KOTOPOMY COOTBETCTBYIOT HANOOMEE TSXKENbIE YCNOBUSA HArpyXeHus. Ecnu Takon BapuaHT Temnepa-
TYPHOTO COCTOSIHUS! HEBO3MOXHO YCTaHOBUTL 0€3 NOMHOro pacyeTa, TO PacyeT BbINOMHAETCA ANA PA3NUYHbIX
BapuaHTOB COCTOSAHUA.

5.2.3.14 Ecnu Tpy6onpoBoA COCTOUT U3 HU3KOTEMMEPATYPHbIX U BLICOKOTEMMNEPATYPHbIX Y4aCTKOB, pac-
YeT ero NPOYHOCTU AOMYCKAETCA NPOBOAUTL C YY4ETOM CAMOPACTSHKKM BbICOKOTEMMNEPATYPHBIX YHACTKOB (CM.
52.3.61n5.23.7).

5.2.4 OnpepneneHue ycunun Bo3age icTBuA Tpybonposoaa Ha oGopyaoBaHue

5.2.4.1 Ycunuga sosgencrteus Tpydonposoga Ha obopygoBaHue (Harpy3ku Ha 060pyaoBaHue), K KOTOpO-
MY OH NMPUCOEAMHEH, onpeaensioTcsa pacyeramu no atanam Il (gna pa6ouero cocrosinua) u IV (ans xonogHoro
cocTosiHusl). Pacuetom no atany Il onpegensiiotca npupalleHus yeunui Tpybéonposoaa npu nepexoae ero u3
XONOAHOro COCToAHUSA B pabouee.

5.2.4.2 Ecnn nMeloTca pesynbrarbl pacyeta Tpybonposoaa no atany Il ¢ y4yeToM camMopacTsikku no
cnocofy (PbUKTUBHOW Temnepatypbl Harpesa (cMm. 5.2.3.6) u ecnu paboyasa Temneparypa u marepuan Bcex
€ro y4yacTKOB OAMHAKOBbLI, TO NepeaaBaemble Harpy3ku Ha o6opyaoBaHue B paboyem COCTOsHUM MOTYT ObITb
onpeaeneHsl No opmyne

1
X\ = ;(Xu - X)+ X

rae Xﬂ — Kakon-nmbo cunosow hakTop (BepTMKanNbHaa cuna, MOMEHT B TOPU3OHTANIbHON NNOCKOCTU U T. 4.)
13 COBOKYMHOCTW MCKOMbBIX YCUIUMW;
X, — TOT xe cunoson haktop, onpeaensemMbin Ha atane Il pacyera npu BBeAeHUN KOIpcuumeHTa yc-
peaHeHus:;
X, — TOT )& CUII0BON (haKTOop, BbIMUCIAEMbI Ha dTane | pacyeTa.
B npotuBHOM criyuae TpebyeTcs BbIMOMHMTL CneLuanbHbIi PacyeT BbICOKOTEMNEPaTYPHOro Tpybonpo-
Boaa no arany Il ¢ BBeaeHnem Temnepartypsl Harpesa ..
5.2.4.3 Ecnu Temneparypa n matepuan BCeX y4aCTKOB HU3KOTEMNEpPaTypHOro Tpybonposoaa 0gnMHaKko-
Bbl, YCUNUSI BO3OENCTBUSA €ro Ha 0060pyAOBaHNE B XONOAHOM COCTOSSHUWN MOXXHO ONpPeAennTb 6e3 BbINONHEHUS
pacyeta no arany IV. Mpu atom ucnonb3yetca opmMyna

E.
Xy = (X —X|)E—X+X| = X,
P

rae Xy — Kakon-nn6o cunoBomn akTop U3 COBOKYMHOCTU UCKOMbIX YCUMUNA,
X, X|j — TOT »e cunoson ¢hakTop, BbluUCnAeMblii Ha aTtanax Il v [l pacyera.

5.2.4.4 O6 y4yeTe MOHTaXXHOM pacTskn — cm. 5.2.8.6 — 5.2.8.10.

5.2.4.5 JlonycTumble Harpy3ku Ha 060pyaoBaHMe yCTaHaBNUBAKOTCH 3aBOAOM-U3TOTOBUTENEM.

5.2.5 Onpepgenenue ko3t duumneHTa NOJATIIMBOCTU KPMBONUHENHbIX TPYO U CEKTOPHbIX KOMEH

5.2.5.1 MNpwu packpbITUK CTaTUYECKOW HEONPEAENUMOCTH TPyDONPOBOAA YYMTLIBAETCA MOBbLILLEHHAS MO-
[aTnMBOCTb Ha M3rnb KPUBOMMHENHBIX TPYD (CM. PUCYHOK 7) U CEKTOPHBIX KOMEH, AN Yero Heo6xoaumo onpe-
AenaTb KOSPPULMEHTbI NOAATIINBOCTU STUX STEMEHTOB.

13
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5.2.5.2 KoabhmumeHT noaatnuBoCTU KPUBONMHEIHON TPYObI k BLIYUCNAETCS KaK NPOU3BE/IEHNE KO-
acppuumenTa nopaTnMeocTyn k , onpegensiemoro 6e3 yyeta CTeCHeHHOCTI/I ned)opMaLmm ee KOHLIOB OT Bnus-
HUA NPUMBIKAIOLUNX ﬂpFlMOJWIHeMHbIX TpY6, Ha KOIDPULMEHT &, yUnTLIBAIOLLMI 3TY CTECHEHHOCTL Aedopma-
umm, T.e. k' -k

5.2.5. 3 anﬂ onpeaeneHns koadduumeHTa noaaTNnMBOCTH k ucnonsayetcsa opmMyna

1125
=1+ 1)
BennunHa b BeIMUCNAETCA NO cneayowmm dhopMynam:
a =1,010+163312 + 990,
a, = 1,016+ 6612 + 630 -@,
1
ag = 1,028+ 20412 + 350 O’iﬂ, @
2
a, = 1,062+ 37,512 + 150 _o1914
as
b=1125+1502 + 30— 20977
a
MapamMeTpbl A U ® BLIMUCAAIOT N0 hopMynam:
2
a8 —182 PR
2 E sr

5.2.5.4 Onsa Tpy6, 3HaYEHUs A U » KOTOPBIX YAOBNETBOPAIOT ycnosusam 1,6 2 A > 0,1 n o < 0,001, koad-
PULMEeHT kp onpeaensioT no popmyne
165
kp B T .
5.2.5.5 KoahhuumneHT MOXHO onpeaenuTb No rpadpuky Ha pucyHke 8 B 3aBUCMMOCTU OT reomeTpuye-
CKOrO mapamerpa Tpybbl A, yrna 6 Mexay KpanHMMU cedeHusiMU TPyObl M OTHOWIEHWA paauycos R4. Ons

MPOMEKYTOUHbIX 3HA4YEHWit Yrna 6 1 oTHOLWEHNA R/ k03PUUMEHT & onpeaenseTcs N0 MeToAy SIMHENHOI
MHTEpnonsiuuM, Npu 3TOM 3HaveHue ansa yrma 6 = 0 npuHuMaercs no popmyne

g‘ﬁ

Mpu cocraBneHnn Nporpammbl pacyeTa TpybonpoBoAOB ANS BbIYMCNEHUS KO3dduumneHTa & MOXHO Uc-
NnonbL30Barthb laHHble Tabnuupbl 3.

Ta6nuya 3 — 3HayeHus koacpduumerTa &

yron 6"
A

60° | 90° 60° 90°

Rir=2 Rir=4
0 0,25 0,42 0,37 0,58
0,40 0,62 0,77 0,73 0,88
0,60 0,73 1,00 0,82 0,91
1,65 1,00 1,00 1,00

RIr=6 RiIr=8
0 0,47 0,65 0,55 0,70
0,20 0,67 0,85 0,74 0,88

14
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OkoHYaHue mabnuupsi 3

Yron 6"
s
60° 9Q0° 60° 90°
Rir=6 Rir=8
0,40 0,81 0,93 0,85 0,95
1,65 1,00 1,00 1,00 1,00

PucyHok 7 — KpusonuHeiiHas Tpyba

5.2.5.6 ns Tpy6 ¢ A > 2,2 MOXXHO NPUHUMATb k*p =1.
Ons Tpy6, MeroLmMx 3Ha4YeHne reoMeTpuieckoro napamerpa A > 1,65 unu sHauenue yrna 6 > 90°,
npUHUMAaeTcs k*p =1.

§

8* = 90° s -
A e — — = e —
’—“‘._'__ —— = — -
P T
f 7 e >
4%6\, : -’ > ,/—’*\ \ /// 0*=0°
7279500 HM
08 L7 A7 IS 5
¥
’//C" . A Ner-e0
v /W \|l
A V% vd
04 LA ——4 2
T 4 R
7z T—2 Q A
Zz E=70%r
// v - 1.65
0,2 /,/
]
/
0 0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6 A

PucyHok 8 — KoadbpuumeHT g

15



rOCT 33964—2016

5.2.5.7 ns pac4eta Tpybonposoga no stany 1V koadppuumeHT nogaTtnMeBocTu cneayer onpeaensate Npu
p=0.
5.2.5.8 KoadhdmumMeHT nogaTnmBoCTH KoneHa, CBapEHHOrO U3 NPSIMONUHENHBIX CEKTOPOB (CEKTOPHOrO
KoneHa), onpeaensioT cornacHo 5.2.4.2—5.2.4.7. MNpwu 9ToM paguyc BeIMUMCNSIOT o dhopmyne (CM. PUCYHOK 9)

I
R=—"F—,
2tq-C
972

rae Icp — ANUHA CEKTOPa NO LIeHTParbHON 0CH; B, — Yron Medqly ero KpanHumm Ce4eHUAMMN.

PucyHok 9 — KoreHo, BbIMONHEHHOE CBapKOi M3 NPsAMbIX CEKTOPOB (CEKTOPHOE KOMEHO)

5.2.6 OnpegeneHue HaNpsHKeHUN

5.2.6.1 HanpspkeHus onpeaensitoTcs B KOHLEBbIX M NPOMEXYTOYHbIX ceYeHusix Tpybonposoaa. BHyTpeH-
HUE cunosble hakTopbl (M3rnbaroLme MOMEHTLI M,, My, KpyTALWMA MOMEHT M, n oceBasi cuna N,), npuHu-
Maemble ANA pacyeTa HanpsHKEeHWI, onpeaensoTcs pacieTom TpybonpoBoaa No COOTBETCTBRYIOLLIEMY 3Tany.

5.2.6.2 OnpegeneHne HanNpsbKeHUn Ha atane | nonHoro pacyera

a) Ha arane | nonHoro pacyera TpybonpoBoaa onpeaenstotca 3hPeKTUBHbIE HANPSDKEHUA B €r0 none-
peYHbIX ceyeHusx. Popmynbl, Crnyxalume Ans BbIYMCIIEHUA ITUX HANPSOXKEHUA, NONYYEHbI N0 METOAY Npeaent-
HOTO COCTOSIHUSA U XapakKTEPU3YIOT HAMPSDKEHHOE COCTOAHNE NONEPEYHOrO CEYEHUA B LIENOM.

6) [Ona nonepeyHbIX CEYEHUI NPSMOSNMHENHBIX U KPUBOMMHENHbIX TPYO achdeKTUBHOE HanpskeHue
onpeaensiot no copmyne

GSQJ = J0,750|-2|p + C—SEMN + 3’52

(cm. Takke 5.2.6.2 nepeuncnenue B)).
MpuBeaeHHOE HaNPsHKEHUE OT BHYTPEHHETO AABNEHUSA BblUUCNSETCA NO hopmyne

p[ Dy -(s-c1)]
O =00 (s—c)
2(Pw (S C1)
3Ha4eHue A0MyCcKa Ha YTOHEHNE CTEHKU C; NPUHUMAETCS NO TEXHUYECKUM YCIOBUSIM Ha NOCTaBKY TpYO,
MayLMX Ha M3roToBreHue Tpybonposoaa.
BenuunHa koadpuumeHTa NPOYHOCTH NPU 0CNAGNEHUU CBApHLIMU COEAUHEHNAMU ¢, NPUHNMAETCA B
cootBetcTBumn ¢ FOCT 33965.
MpoaonbHOEe HanpspkeHne OT M3rndaloLwero MOMeHTa U OCEBOWM CUIbl U HANPSHKEHUE KPYYEHUS BbIMUC-
nsalTcA no popmynam:

: 3
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o 0,8,/M§+M§+M

o = s
zMN n Pbw w F
kn M z
T=——".
W @

MomeHT conpoTtusnenus W u nnowazke nonepeyHoro cevenus F onpegensiorcs no popmynam:

4
W =0,0982D; l1 - (%) ]

F =ns(Dy - s).

KoS(h@UUMEHT NPOYHOCTM NOMEPEHHOT0 CBApPHOrO CThika Npu u3rnbe ¢p, NPUHUMAIOT COMMAacHO

FOCT 33965.

KoadhdpuumeHT neperpysku k, npunumaetcs no 5.2.6.2, nepeuncnenue r).
B8) [InA KPUBONMHENHBIX TPYG, reOMETPUYECKMII NapaMeTP KOTOPbIX YAOBNETBOPAET yCnoeuto A < 1,4, ao-
NONHUTENbLHO K pacyeTy no 5.2.6.2, nepeuncnenue 6), Bbluncnaetca adhekTuBHOE HanpskeHue no hopmyne

Q ,,M)% + Mf

Cop =Kny ™y

3HaueHus BenmunH Q n ¥ npuHMmaloTcs no rpacukam Ha pucyHkax 10 u 11. 3nauenne o, onpeaens-
10T no ¢popmyne (3), a 3Ha4eHne [c] — no aaHHbIM cornacHo MOCT 33962. Mpu A > 0,05 3Ha4eHne Q MOXHO

onpeaensaTb Takxe no hopmyne

Q=0,93170755,

KoadhchuuueHT neperpyskn K, NpuHMMAETca COrnacHo 5.2.6.2, nepeqncnenue ).

Q]
14H—

121

101

6
A
2
[ ——
0 02 04 06 08 10 12 14 A

PucyHok 10 — Koaddpuument Q
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Y
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0,8 \‘\
0,7 \\
0,6

0 01 02 03 04 05 06 07 08 Oppllo]

PucyHok 11 — KoadbpuumeHt ¥

r) Mpwu BbINONHEHUM pacyeta Tpybonpoeoaa 6e3 CyLeCTBEeHHbIX YNPOLLEHWI (Y4YTEeHbl BCE OTBETBIIEHUS
¥ OMOPbLI U T. 4.) N NPU €10 MOHTAXKE MO AENCTBYIOLMM UHCTPYKLMAM KOI(PPULIMEHT neperpyskn K, npuHuMa-
ercd paBHbIM 1,4.

Ecnu AonoOnHMTENbLHO K yKa3aHHbIM YCMOBUAM NPOW3BOAUTCH CneumanbHas KOPPEeKTUPOBKA 3aTSHKKW
NPY>XUH NPOMEXYTOUYHbIX ONOP AN y4eTa OTKIMOHEHUI PaKTUYECKUX 3HaYEHUI BECOBOW Harpy3ku, XXECTKOCTH
MPY>XMH ONOP U TeMNepPaTypPHbIX NEPEMELLEHUI OT NPUHATLIX B pacYETe 3HAYEHWI, a TalOKe BbIMNOMHSAETCS Ha-
nagka TpyGonposoaa, MOXET ObITh NPUHATO K, = 1,2.

Ons HeCnOoXHbIX ManorabapuTHbIX TPYOONPOBOA OB, KOTAA HE MPUMEHSIOTCS NPOMEXKYTOUYHBIE OMOPbI, a
HanpshKeHMA OT BECOBOM Harpysku manel (He Gonee 10 MrMa), Take MOXHO NPpUHUMATL K = 1,2.

4) Ona paBHONPOXOAHOIO MM MOYTU PABHOMPOXOAHOrO TPOMHWKOBOIO y3na (OTHOLUEHME HAapPY>XXHOTro
AnameTpa K MeHbLuemy He Bbonee 1,3) BblUMCNAETCA NpUBEAEHHOE HanpshkeHue no copmyne 5.2.6.2 nepe-
YucrneHue B), NpU 3TOM reoMeTpudeckuii kKoadpuuneHT TpyObl A B JaHHOM Criydae onpeaensercsa Kak OTHO-
LLEHWUE TOMLLUMHbI CTEHKU K CPeAHEMY paauyCy NONEpPeYHoro ceveHus (A = s#).

Pacyet no HacTosLeMy MYHKTY BbIMOMNHAIOT ANs CE4YEeHUI BCEX TPYOONPOBOAHBIX YHACTKOB, CXOASALLMUXCS
B AJAHHOM TPOMHMKOBOM Y3ne (CM. PUCYHOK 12).

1, 2
/2 LLLLLLL L

VL L

V]

u.

ANONONNNNNN

PucyHok 12 — Pac4eTHble cedeHus TPOMHUKOBOrO y3na

5.2.6.3 OnpegeneHune Hanps>keHuin Ha atane |l nonHoro pacyeta

a) Ha arane Il nonHoro pacyerta onpeaenarTca SKBUBANEHTHbIE HAMPSXKEHUS, COOTBETCTBYIOLLME HaW-
6onee Hanps>KeHHbIM TOYKaM MonepeyHbIX ceveHuii Tpybonposoaa.

0) Ana NpAMONUHENHbIX TPYO 1 KPUBONMHENHLIX TPYD ¢ A>1,0 ncnonb3ytot hopmyny

Oom = \/0,750§p + oiMN +372.

HanpsikeHust G, 1 T BLIMUCAAIOT COOTBETCTBEHHO MO thopmynam (3) v (4), a HanpsKeHNe G,y NO hopmysie

N Il

PpwW F

np

OzMN = kn

®)
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KoadbdpuumeHT neperpysku K, npuHuMalotr no 5.2.6.2, nepe4ncneHne r), a koahuumeHT Npo4HOCTH
CBapHOro coeuHeHus npu usrnde G, — no AaHHbIM cornacHo MOCT 33965.

B) [1ns KpUBOMUHEHbIX TPY6 (Npu NBOM 3Ha4YEeHNIN) BLIMUCTIEHUS MPOM3BOAATCA NO CNEAYIOLMM YETbI-
pem copmynam:

I
|

) 2 ]
0.6k My + oMy Y1 +[0.6kM, By +0.5W g |+ (koM

. 2 2
[o,eanx + toMo| B +[0 KoM, |1 + 0,5Wcsnp] + (kM

O = \/HO,GKSMX + X3M3|ym +Woypp ]2 + (k"Mz )2:

A
w
1
GSKBZW
6
1 ®)

w

Ooxs = %\/[‘O,Gany + XoMo| Ym + w(,np]2 + (KM, .

[nsa oueHkn npovHocTn GepeTcs GonbLIEE U3 YETLIPEX 3HAYEHUN.
BenuunHa M, onpeaensietca no copmyne

rae @ — HavanbHas annMUMnTUYHOCTb (OBaNbHOCTb) MOMEPEYHOr0 CevyeHus, %; 3Ha4YeHne ee NPUHUMAETCS Co-
rnacHo 5.2.5.8.
Msrubatownii MOMEHT M, AEACTBYET B NMOCKOCTM OCW KPUBOTMHENHONW TPYOLI, @ MOMEHT My— B NNo-
CKOCTH, NEPNEeHANKYNSAPHON K MAOCKOCTM Ocn TPYObl (CM. pucyHOK 13). MoMeHT M, cuntaetcs nonoxmTresb-
HbIM, €CINW HanpaBssiEH B CTOPOHY YBENUYEHUA KPUBU3HBI OCY TPYObI.

PucyHok 13 — Marubatowne MOMEHTHI B CE4EHUN KPUBOSMHEWHOW TpyObl

KoathpuumeHT y, ncnonb3yeTcs Ans y4eTa yMmeHbLLUEHUSA HaNpshKeHiA, 0BYCIOBNEHHbIX Ha4arbHOi an-
NUNTUYHOCTBIO CEYEHUSI, BCIEACTBUE NON3YYeCTU. Ero MoXHO onpeaensTs no gpopmyne

Xs = 0,6,

npuyeMm y NPUHUMAETCS MO PUCYHKY 9.
KosthduumeHT k, npuHumaerca cornacHo 5.2.6.2, nepeyncnexue r), a koaphuuneHt k’kr1 npu M, >0 n

M. = 1 x
H > 1 k. + 1 npuHUMmaeTca K, = —; B OCTanbHbIX Crydaax k n=Kn
My 2y, kn kn
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KoadhduumenTsl v, n B, onpeaensiorca no 5.2.6.6. HanpsmfeHme Opyp BBIMMCTIAIOT MO cdopmyne (5).
r) na paBHONPOXOAHOIO WIM MOYTM PABHONPOXOAHOTO TPOWHUKOBOTO y3na (OTHOLWeHWe 6onbLIero Ha-
PY>XHOTO AnameTpa kK MeHbLueMy He 6onee 1,3) BbIMUCNSIOT SKBUBANEHTHOE HanpsbkeHue no dopmyne

1 2 2
Cos = W\/(o,aknym,//wf + M3+ chp) +(kaM,)", %)

npu4em Ko3MMULIMEHT 7, ONpeaensiot no 5.2.6.6 B 3aBMCMMOCTM OT rEOMETPUHECKOrO napameTpa A, onpe-
JenaeMoro B JaHHOM Crlydae Kak OTHOLUeHWE TOMLMHBI CTEHKU K CPeAHEMY paanuycy nonepeyHoro ceyeHuns
(A = s/), v napameTpa , onpeaensiemoro no popmyne

r
o=182-1.
pS
Pacuet no popmyne (7) BbINOMHAIOT AN CEYEHUI BCEX TPEX TPYOONPOBOAHBIX Y4aCTKOB, CXOASALLIUXCS B
JaHHOM TPOWHMKOBOM y3ne (3TU CeYEHMA NOKa3aHbl HA PUCYHKe 12).
Bxoaswee B hopmyny (7) 3Ha4EHME HANPSHKEHUA Opp ONPEAEnsLoT no cdopmyne (3).
Moacuer Onp: W, F npon3soanTcs no reoMeTpuYeckum pasmepam, COOTBETCTBYIOLLIMM PACHETHLIM CeYe-
HUAM. 3Ha4YeHMs CUNOBLIX (DAKTOPOB NPUHUMAIOT B COOTBETCTBMMU C PUCYHKOM 14.

LY

A,

PucyHok 14 — CunoBble akTopbl B NONEPeYHOM Ce4eHUN TPOUHUKOBOIO y3na

5.2.6.4 OnpegeneHune HanpskeHun Ha atane |l nonHoro pacyeta

a) Ha atane Ill nonHoro pacyeta onpeaenstoTcs 9KBMBANEHTHbIE MaKCUMarbHbIE YCIOBHbLIE Hanpsxe-
HUS UMKna 05’3 max (Pa@3Maxu 9KBUBAMNEHTHbLIX HAMpPSHKEHWA, COOTBETCTBYIOLLME nepexoay Tpybonposoaa us
XONOAHOro COCTOAHMA B paboyee n o6paTHo).

0) Ona npAMONUHENHbIX TPYO 1 KPUBONMHENHLIX TPYD ¢ A > 1,0 npumeHsaeTca dopmyna

0% max = 4/0.7502, + G2y + 372 ®)

HanpskeHusa Opp: T W Oy BBIMMCNIAIOT COOTBETCTBEHHO MO dopmynam (3), (4), (5).
B) [ns KpuBONMHENRHbIX TPY6 (Mpn N06OM 3HAYEHUM A) BBIMMCNIEHUS NPOBOAAT NO cneaywmuM hopMynam:
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* 2 |
Symax = W\/( n x+2M3‘)Ym+’any‘Bm +Wan] +2(anz)2;
. 2 2
oymaX:W ‘(anX+2M3) \any\merWonp] + (2K M,
' : (8a)
1 Ny, =
S max = W\/ _‘(kn My +2M )Yy + 20 ] + (2K My

2
Y+ 2Wopp |+ (2k0M, .

G?/max = %‘/[‘any

Onst OLEHKU MPOYHOCTM NPUHUMAETCSH HaMBONbLLEE U3 3HAYEHUI, MONTYyYaEMbIX MO 3TUM HOPMYNnam.

M « 1
Mpu M, > 0 (cM. 5.2.6.3.3 nepevncneHue B)) u —3>1 kr,+i ky =-—; B OCTanbHbIX Cry4asx
M, 4 k, Kq

K =k
n n
BennunHbl M, v,,,, B, © np? k., WonpeaensioT Tak e, kak npu pac4ete no gopmynam (6).
r) na paBHONPOXOAHOrO VIJ'IVI NnoYTH PaBHOMNPOXOAHOIO TPOWHUKOBOTO y3na (OTHOLIEHUE BOMbLUEro Ha-
PY>XHOTO AnameTpa kK MeHbLueMy He Bonee 1,3) Takke NPOU3BOANTCS pacyeT Ans CEYEHUI BCeX TPeX ydacT-
KOB, CXOAALMXCH B TPOWHMKOBOM Yy3rie (CM. pUCyHOK 12), no chopmyne

1 2 2
c’f/max KB = WJ(knYm\}M§ + M)% +2W0np) + (anMz) ‘ 9)

OnpeaeneHne BXoAALLMX CIoAa BENMUYMH BbIMOMHAETCA TaK XKe, Kak Npu BbluucreHnm ux no dopmyne (7).

5.2.6.5 OnpegeneHune Hanps>keHWin Ha atane [V nonHoro pacyeta

a) Ha atane |V nonHoro pacyerta onpeaensoTca 9KBMBANIEHTHLIE HAMPSXKEHNUSA, COOTBETCTBYIOLLME HaK-
fonee HanpsiXeHHbIM TOYKaM ceveHuin Tpybonposoaa.

0) Ons npAMONUHENHbIX TPYO M KPUBONMHEWHBLIX TPYD ¢ A>1,0 ncnonb3yoT dopmyny

Oore = y O + 37 (10)

3HaYeHUs T U G,y ONPEAENSIOT No chopmynam (4) u (3).
B) [N KPUBOMMHENHBLIX TPYO (Mpu NMOGOM 3HAYEHUU A) BbIMUCTIEHUSI NPOBOAST NO chopmynam:

1 * 2
Ookg = W\/H(O’Banx"'XﬂMs)‘Ym*' y‘Bm] +(anz)2§

Oaka = ‘/:/\/[‘0 6k My +%1M, ‘Bm y‘Ym] k M )

(10a)

Gy = VT/\/HO 8K M, +Xo1Ms ‘Ym] + (kaM,

1
Ooxs = W\/[(O’GkﬂMme)2+(k”Mz)2'

Ona oueHkn npovHocTn Beperca 6onbluee u3 nonyyYaemsix No 3Tum popmynam 3HadeHuin. Koadpdpuum-
€HT ), onpeaensior no copmyne

X1 =—0.,73,
rae o — KO3(PULIMEHT, NPUHUMAEMbIN MO PUCYHKY 2.
M, 1
B cnyuae, korga —= >
x 2ot n. n
BenuunHbl, BXogAWmMeE B NnpuBeAeHHbIe DOPMYIbl, ONPeaensioT Tak e, Kak Npu pacyete no hopMmynam
(6). 3naueHne M, onpeaensiot npu paGoyem AaBneHum.
r) [Ins paBHOMPOXOAKOrO UMK MOYTU PAaBHONPOXOAHOTO TPOMHUKOBOTO y3ra (OTHOLWeHWe GonbLiero Ha-

PY>XHOTO MameTpa K MeHbLUEMY He Bornee 1,3) onpeaensioT TakkKe 3KBUMBANEHTHLIE HANPSDKEHUS AN ceve-
HUIA BCEX TPEX YYaCTKOB, CXOAALLMXCH B TPOMHUKOBOM y3rne (CM. pucyHok 12), no cdoopmyne

« 1 *
kn + ki , MPUHUMAOT Ky = -~ B NPOTUBHOM Crly4ae k' = Ky.
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2
G, = %J(O,Gknym,,Mf + Mﬁ) + (kaM, )2 A1)

OnpeaeneHne BXOAALLMX COAA BEMUYUH BIMOSHAETCA TaK Xe, Kak Npy BbIMUCIEHUN WX No dpopmyne (9);
cM. Takke 5.2.6.7.
5.2.6.6 KoathhuLmMeHTbI MHTEHCMcbUKALMK HANPskeHuid v, 1 B, onpeaensitot no chopmynam:

10
Am =050 Y, Ap(1-7)

i=24...
10
Az
Bm=kp+15 Y =
i=24...

Ay =,
22 =
0,3125

Agy = Az,

a4
0,4375
Agp = " Ay,
3
0,4687
Agy = = A2,
)
0,4812
Az = a Ag>

3HaveHus Kk, a4, a,, az, a4, b onpeaensiiotcs no copmynam (1) u (2).

5.2.6.7 Ana pacueta Tpy6onposoaa no arany IV koadduUMEHTsI Y, 1 B, AOMKHLI ONPEAENATLCA Npu
p=0.

5.2.6.8 B TOM crniy4ae, Korga OTCYTCTBYIOT AaHHble O (hakTU4ECKOW BENMUMHE HavyanbHOW SNAMNTUYHO-
CTUN CEYEHMUI KPUBOMUHENHBLIX TPYD, pacueT HanpsbkeHui B HUX o 5.2.6.3, nepeuncnexue B), 5.2.6.4, nepeunc-
neHue B), 5.2.6.5, nepeyucneHue B), NPOBOAAT Kak npu a = 0, Tak U NpK BO3MOXXHOM HaubonbLUeM 3Ha4YeHUN
a, NPUHUMAEMOM MO TEXHUYECKUM YCITOBUSIM HA M3rOTOBIIEHME UIN NO COrnacoBaHUIO C 3aBOAOM-U3rOTOBU-
Tenem.

Ecnu BenuunMHa Ha4anbHOM SNNMUNTUYHOCTYU @ < 3%, TO B pacyeTe HaNPSHXKEHUA SNAUNTUMHOCTb HE Y4u-
ThiBaeTcA (B pacyeTHbIX hopmynax npumenserca a = 0).

[na HuskoTemnepaTtypHbix TPyOGONpOBOAOB 3HAYEHWE HAYANbHOW ANMUNTUMHOCTU CEYEeHUA a cneayer
npuHMMaThL C yBenuyeHuem B 1,8 pasa.

5.2.6.9 HanpshkeHus B CEKTOPHbIX KONEHaxX C YUCIIOM CEKTOPOB Gornee AByX MOXHO onpeaensTb No Npu-
BeAEHHbIM (DOpMynam AN KPUBOSMHENHbIX TPYO.

5.2.7 Kputepumn npoYHOCTHU

5.2.7.1 OdbekTUBHbIE HANpPSXKEHUS, BblMUCNSEMble Ha 3atane | monHoro pacuyeta TpybonpoBoga
(cm. 5.2.6.2, nepeuucnenue a), 5.2.6.2, nepeuucnenue 6), 5.2.6.2, nepeuncneHue B)), AOMKHbI YAOBNETBO-
pATb YCNOBUIO

Goep < 1,1[0].

Hanpsokenue [o] onpeaenserca no MOCT 33962 B 3aBUCMMOCTM OT paboyeit Temnepartypbl tp cooTseT-
CTBYIOLLIErO y4acTka TpybonpoBoaa.
5.2.7.2 OkBMBanNEeHTHbIE HANPSHXEeHUA, BbluucnAeMble Ha aranax |l u IV nonHoro pacuera (5.2.6.3,
5.2.6.5), 0OMIHLI YAOBNETBOPSITL YCNOBUIO
Goe < 1.5[0].

3HaueHue [c] npuHumaercs cornacHo MOCT 33962 B 3aBMCMMOCTM OT COOTBETCTBYIOLLEN TeMNeparypbl
yyacTka TpybonpoBsoga (tp — Ana pacyeTa no arany |l n £, — ana pacyera no arany V).
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5.2.7.3 OKBMBANEHTHbIE MaKCUMAasbHbIE YCMOBHbIE HaNpsHKEHUS, BbluMcnsiemble Ha atane |l nonHoro
pacdeta (cM. 5.2.6.4), ROMKHbI YAOBNETBOPATL YCIOBUIO
1 5 <

Ecymax < 1,5[03].

3HaueHne 1onyckaeMon amMnnuTyabl HanpsbikeHus [6,] npuHMMaeTcs no pucyHky 15 B 3aBUCMMOCTM OT
yncna UMKIOB HarpyxeHus (Nyckos) TpyGonposoaa 3a BeCb NEpMoz, SKCnyaraLum.

[o,], krc/om?
' NN
8000 NN

6000

A\N
5000 ANV
_ NS \\\ P
AN
2000 ! \\\i\\
\ N

1000 STV TTIN A M ELLLL 3' rrrrrrmm Crrrrrrrmm L B A B R
10 102 10 104 10%  Yucno umuknos

4000

17— npﬂMc)anHeDlele N KpUBONUHeiHble TpyOBbl 1 CeKTopHbIe KOJ'IeHaJI'IpI/I pacyeTe 0')2, max M0 dopmyne (8)] " TPOWHUKOBbIE Y3nbl [pK

pacyeTe 67, max MO PopMyne (9)] U3 yrnepoAnCToi UK NerupoBaHHol (He ayCTeHUTHOI) cTanu npu paboueii Temnepatype 4o 370°C;

1a — Te Xe aneMeHTbI U3 ayCTEeHWTHOW cTanu npu paboueli TemnepaTtype go 450°C; 2 — KpUBOMMHEHHbIE TPYObl U CEKTOPHBIE KOfleHa

(npw pacyeTe 05 max M0 opmynam (8a)) Us yrrepoancTol unmn J'IerlprBaHHOIZ (He ayCT%HI/ITHOVI) cTanu npu paGoyen Temnepatype Ao
370°C; 2a — Te Xe 9MeMeHTbI U3 ayCTEHUTHOW cTanu npu pabouel Temnepatype fo 450°C.

PucyHok 15 — AMNNUTYAbI AOMYyCKaeMbIX HaMNpsXXeHni

Ons Tpy6onpoeoaos ¢ pabodyeit Temnepatypoit 150°C — 250°C 4uCNO LUMKINOB HarpyXeHus cneayet
NPUHUMATbL C 3anacom (C NPEBLILLEHUEM HAJ OXUAAEMbIM JeNCTBUTENLHLIM 3Ha4YeHUem) He MeHee 50 %, a
npu 6onee BLICOKON TemnepaTtype — ¢ 3anacoMm He meHee 100 %. Ecnu pacyeTHOE YnNCO LUMKMOB Harpy»xe-
Hus TpyGonposoaa mMeHee 3000, To npuHUMaeTcs 3HaveHue [6,] npu 3000 umknax.

Moa uuknom HarpyeHus TpybonpoBoaa NOHUMAETCA NMEPUOAMYECKU NMOBTOPSAIOLLMIACA PEXMUM Ero pa-
OOTbI, BKIIOYAIOLMIA HArpeB, SKCMNyaTaLuio Npu NOCTOSIHHOW TeMNepaType U OTKMIOYEHHUE C MOMHbLIM OXNaXx-
AeHunem. CneaoBatensHO, KONMMYECTBO LMKMOB Harpy>eHus TpybonpoBoaa paBHO YUCMY BKIKOYEHUR €ro B
paboTy U3 XONOAHOTO COCTOSHUSA WU YACHTY OTKIIOYEHUIA Er0 HA ANUTENBHOE BPEMS.

5.2.8 MpuMeHeHne n yyeT MOHTaXXHOW PaCTsXKKU

5.2.8.1 B BbICOKOTEMMEPATYPHBIX TPYOONPOBOAAX MOHTaXHAas (XONoAHANA) pacTsXka NPUMEHSETCS Ans
MOBbILLEHUS UX NPOYHOCTU U YMEHBLLEHUA NepeaaBaemMbixX yCUnuii Ha o6opyaoBaHue B paboyemM COCTOAHUM,
a B HU3KOTEMMEPAaTYpPHbIX TPYOONpoBOAax — ANS YMEHbLUEHUS Harpy3ku Ha obopyaosaHue B pabovem co-
CTOSTHUM.

5.2.8.2 MNpuMeHsTb MOHTaXKHYIO pacTskky HeobsizaTenbHO. Bonpoc o uenecoobpasHOCTU ee npumMe-
HEHUs, a TaKKe O e BEMUYMHE U MECTE BbIMOMHEHUS CneayeT peLarb ¢ yYETOM KOHKPETHBIX 0COOEHHOCTEN
Tpybonposoaa.

5.2.8.3 PexoMeHayeTCs NPUMEHATbL MOHTaXHYIO PaCTSXKKY B BbICOKOTEMMEpaTypHbIX Tpybonposoaax,
obnaparoLmx nokanuaaTtopamy non3yyecTu, T.e. ANeMeHTaMmu, B KOTOPbIX MOXET NPOUCXOAUTb UHTEHCUBHOE
HakonneHne gedopmaumm non3yyecTu.
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5.2.8.4 BenuunmHy MOHTAXHOWN PACTSXKKM B HU3KOTeMNepaTypHbiX TpybGonpoBogax pekOMEHAYETCs Ha-
3HauaTtb He 6onee 60 % BOCNPUHUMAEMOTO (KOMNEHCUPYEMOTO) TEMNEPATYPHOTO PacLUMPEHUs], @ B BbICOKO-
TemnepartypHbix Tpybonposogax — He 6onee 100 %3, rae 8 — koadhbuuueHT, npeacTasneHHbIN rpaduyuecku
Ha pUCyHke 6.

5.2.8.5 YueT MOHTaXHOW pacTshKku B pacdete TpybonpoBoaa A0NyCKaeTcs NuLlb B TOM Crydae, Koraa
rapaHTMpyeTCA BbIMONIHEHME €€ B CTPOTOM COOTBETCTBUM C AaHHbIMM NpoekTa. [AnA HU3KOTEMNepaTypHOro
TpybonpoBoaa MOHTaXKHASA pacTskka yuutbiBaeTca Ha atanax |l u IV nonHoro pacuyera, a Ans BbICOKOTEMMNE-
patypHoro Tpybonposoaga — TonbKo Ha atane Il (ncknoveHue cum. 5.2.8.8).

5.2.8.6 Mpu npuMEeHEeHUN MOHTAXKHOW PaCTKKN C HErapaHTMPYEMbIM Ka4€CTBOM BbINOMHEHUA PEKOMEH-
AyeTcs npousBoauTh pacyeT TpybonpoBoaa 6e3 yyeta MOHTAKHON paCTsKKMU (€€ NONOXMTENbHbIN achdekT
OTHOCUTCA K HEYYUTbIBAEMbIM hakTopam, NOBLILLAIOLMM 3anac HaaexHocTu). Mpu atom Tpedyertca, oaHako,
060CHOBaTb NOMOXMTENbHOE 3HAYEHNE NPUMEHSAEMON MOHTXHOW PaCTSHKKK.

5.2.8.7 YueT MOHTa>KHON paCTSHKKM B pacyeTe BbiCOKOTEMMEpaTypHoro Tpybonposoaa no stany Il go-
nyckaeTcs TONbKO Npu OnpeaeneHun nepeaasaeMon Harpy3ku Ha obopyaosanue. B aTom criyuae pacuet aon-
YXEH BbIMOMHATLCS B ABYX BapUaHTax:

- C YYETOM MOHTa)KHOW PaCTsKKM W NpW BBEAEHWUM NEUCTBUTENLHON TEMNEPATYPbI HAarpeBa t, (pacyer
AnS onpeaeneHus yCcunuin Bo3aeicTeus Ha obopyaosaHue);

- 6e3 yyeta MOHTa)KHOW PaCTSXKKU U NPU BBEAEHUU (PUKTUBHOW TEMNEpaTyphbI tp_q, cornacHo 5.2.3.6 (pac-
YeT AN OLEeHKU NPOYHOCTU TpybGonposoaa).

Mpu atom TpebyeTca o6ocHOBaTHL BraroNpUATHOE BO3AENCTBUE MOHTAXKHON PACTSDKKM HA HANPSHKEHHOE
coctosiHue TpybonpoBoaa B paboyem COCTOAHUM.

5.2.8.8 Ecnu ansa BbICOKOTEMMNEPATYPHOro TpybonpoBoAa BENMMYMHA MOHTAXXHOM PACTSKKM NPEeBbILLAET
BENUYUHY, yka3aHHylo B 5.2.8.4, TO Heob6X0AMMO (HE3aBUCMMO OT Ka4yeCTBa BbIMONIHEHUS MOHTAaXHOW pac-
TSDKKW) BbIMNOSNIHUTL AOMOMHUTENbHbLIN pacyeT Tpybonpoeoga no arany IV C y4eTOM MOHTaXHON PACTSHKKU, HO
6e3 yyeta camopacTsiKKM (T. €. MPU TeX e PaCUETHbIX YCNOBUSIX, KOTOPbIE NPUHUMAIOTCSI NPU BbINOAHEHUN
pac4yeTa HU3KoTemnepatypHoro Tpybonposoga no arany V).

5.2.8.9 Yeunusa Bo3geincTeuA HM3KoTeMnepaTypHoro Tpybonposoga Ha 060pyoBaHMe B XONOAHOM CO-
CTOSIHUU MOXXHO onpeaensiTe no dopmyne 5.2.4.3 1 npu y4eTe MOHTaXXHOW PaCTSKKM.

5.2.8.10 Yuer MOHTaXXHOI pacTsXkM B pacdeTe Tpybonposoaa Npou3BoanTCA NyTEM BBEAEHUSI COOTBET-
CTBYIOLLUX B3aUMHbIX CMELLEHUIN CTbIKYEMbIX CEYEHWIA (T.€. CMELLEHUI CTbIKYEMbIX CEYEHNI NPU BbINOSHEHUN
pPacTsXKKK).
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MpunoxeHue A

(cnpaBouHoe)

FOCT 33964—2016

3HavyeHua koadppuumneHTa NMHENHOro pacwupeHus, koad uumueHTa TennonPoBOAHOCTU, MOAYNA

ynpyroctu un koagduumeHta TemneparyponposogHOCTH

Temnepatypa, °C
Mapku cranei

20|100|150|200|250|300|350|400|450|500|600

KoadpuuymneHT nuHeinHoro pacumpeHus (xt-10'6, 1/K.
C73, 10, 20, 20K, 11,5 119 | 122 | 125 | 12,8 | 13,1 134 | 136 | 13,8 | 140 | 144
22K, 09Ir2c, 15IC,
16IC, 12MX, 15XM,
12X1MP,15X1M1D
X18H10T,X18H12T, 164 | 166 | 168 | 170 | 172 | 174 | 176 | 17,8 | 180 | 182 | 185
12X11B2M®

KoadpchnuueHT TennonpoeogHocTH A, BT/(M-K)
Ct3, 20, 20K, 22K 44,0 | 440 | 43,0 | 42,0 | 40,0 | 39,0 | 38,0 | 36,0 | 34,0 | 30,0
12MX, 15XM, 12X1MP | 38,0 | 38,0 | 37,0 | 365 | 360 | 355 | 350 | 340 | 330 | 300
Moaynb ynpyroctu £,105, MfMa

Ct3, 20, 20K, 22K 204 | 201 1,99 | 196 | 194 | 1,88 | 1,84 | 1,79 | 1,73 | 1,63 —
09r2c, 16rc, 12xXm, 214 | 2,09 | 2,06 | 2,04 | 2,01 1,99 | 1,94 | 1,88 | 1,84 | 1,79 | 1,65
15XM, 12MX, 12X1M®,
15X1M10
X18H10T, X18H12T, 2,09 | 204 [ 1,99 | 1,94 | 1,88 [ 1,84 | 1,79 | 1,73 | 1,99 | 1,68 | 1,63
12X11B2M®

KoadppuuueHT TeMnepaTyponpoBogHOCTH &y, MM2/c
Cr3, 20, 20K, 22K 13,0 | 13,0 | 130 | 120 | 115 | 11,0 | 100 | 90 | 85 | 80 | —
12MX, 15XM, 12X1M®, | 110 | 110 | 110 | 100 | 95 | 90 | 85 | 80 | 75 | 70 | 6,0
15X1M10
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rOCT 33964—2016

YK 621.18:006.354 MKC 27.010 OKI1 31 1000

Knioyesble cnoBa: KOTMbl CTauMOHapHbIE BOZOFpeNHbIe, TeMNepaTypHble HaNPsSHXKEHUs, NPOBEPOYHBIA pac-
4eT Ha NPOYHOCTb, CTaTUYECKaa NPOYHOCTb, LIMKITMYECKast NPOYHOCTb, XPYNKOE paspyLleHne, CONpOTUBIIEHNE
XPYNKOMY paspyLUeHnio, KOSPPULIMEHT NMUHERHOr0 paclLMpeHnst, KO3PPULNEHT TeNNONPOBOAHOCTH, MOAYb
ynpyroctu, KosPULIMEHT TeEMNEPaTypOnpOBOAHOCTH
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